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308 INTRODUCTION.

on most of the subjects connected with the strength
of materials. Mr. Fairbairn has likewise published
the results of a great number of well-conducted
experiments upon the transverse strength of bars
of cast iron. An abstract, therefore, of the leading
experiments made at Mr. Fairbairn’s Works, and of
those given by Navier, Rennie, Bramah, and others,
with theoretical considerations, is all that can be
attempted in this Additional Part; pointing out,
as I proceed, whatever has a bearing upon the con-
clusions of Tredgold in the body of the Work.

TENSILE STRENGTH OF CAST IRON.

2. To determine the direct tensile strength of
cast iron, I had models made of the form in Plate I.
fig. 1.

The castings from these models were very strong
at the ends, in order that they might be perfectly
rigid there, and had their transverse section, for
about a foot in the middle, of the form in fig. 2.
This part, which was weaker than the ends, was
intended to be torn asunder by a force acting per-
pendicularly through its centre. The ends of the
castings had eyes made through them, with a part
more prominent than the rest in the middle of the
casting, where the eye passed through; fig. 3 re-
presents a section of the eye. The intention of
this was that bolts passing through the eyes, and
having shackles attached to them, by which to tear
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the casting asunder, would rest upon this prominent
part in the middle, and therefore upon a point pass-
ing in a direct line through the axis of the casting.
Several of the castings were torn asunder by the
machine for testing iron cables, belonging to the
Corporation of Liverpool; the results from these
are marked with an asterisk. Others were made
in the same manner, but of smaller transverse area ;
these were broken by means of Mr. Fairbairn’s
lever (Plate II. fig. 40), which was adapted so as to
be well suited for the purpose.

The form of casting here used was chosen to
obviate the objections made by Mr. Tredgold (art.
79 and 80) and others against the conclusions of
former experimenters. The results are as follow :
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3. Results of Experiments on the Tensile Strength of Cast

Iron.
Area of | Breaking | Strength
section in | weightin | per sq. in. Mean in ihs. per
Description of iron. inches. ‘lgl. of section. square inch.
Carron iron, No. 2, hot blast | 4-031 56,000 | 13,892* tons, cwt.
Do. do. do. 1-7236 | 22,395 | 12,993 13,505=6 0}
Do. do. do. 1-7037 | 23,219 | 13,629
Carron iron, No. 2, cold blast | 1'7091 | 28,667 | 16,772 16,683=7 9
Do. do. do. 1-6331 | 27,099 | 16,594 e
Carron iron, No. 3, hot blast | 17023 | 28,667 | 16,840 _
Do.  do. do. | 16613 | 31,019 | 18671 [ |17755=T7 18}
Carron iron, No. 3, cold blast | 16232 | 22,699 | 13,984 14200=6 7
Do. do. do. 16677 | 24,043 | 14,417 ==
Devon (Scotland) iron, No. 3 . L
hot blast . . . ' . '} 4269 93,520 | 21,907*% |21,907=9 153}
Buffery iron, No. 1, hot blast | 3'835 51,520 | 13,434*% |13,434=6 O
Buffery iron, No. 1, cold blast | 4-104 71,680 | 17,466*% |17,466=7 16
Coed-Talon (North Wales) ]
iron, No. 2, hot blast 1586 25,818 | 16,279 } 16676=7 9
Do. do. do. 1645 28,086 | 17,074
Coed-Talon (North Wales) ;
iron, No. 2, cold blast . 1635 30,108 | 19,610 } 18,855=8 8
Do. do. do. 1:568 28,380 | 18,100
Low Moor iron (Yorkshire) . _
No. 3, from 5 experiments'} 1-540 22,385 | 14,535 14,535=6 10
Mixture of iron,—4 experi- .
ments further on (art. 7.) 16,542=7 7§
Mean from the whole . v 16,505=7 7%

4. The preceding Table, excepting the two last
lines, is extracted from my Report on the strength
and other properties of cast iron obtained by hot
and cold blast, in vol. vi. of the British Asso-

ciation.

5. In the second volume published by the Asso-
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ciation, there are given the results of a few expe-
riments, which I made to determine the tensile
strength of cast iron of the following mixture:
Blaina No. 2 (Welsh), Blaina No. 3, and W. S. S,,
No. 3 (Shropshire), each in equal portions.!

6. In these experiments the intention was to
determine, first, the direct tensile strength of a
rectangular mass, when drawn through its axis,
and next the strength of such a mass, when the
force was in the direction of its side. The castings
for the experiments on the central strain were of
the form previously described; and in the others
the force was exactly along the side. The expe-
riments were made by means of the Liverpool
testing machine.

7. Force up the middle.

Area of section| Breaking

Experi-| in parts of | weight in Strength per square inch.
ments. an inch. tons.

1 3012 22'5 7-47

tons.

2 2:97 210 707 >mean 7-65=17136 1bs,

3 3:031 255 841

4 295 19-5 659 different quality of iron.

1 This mixture of iron is the same as I had employed in some
experiments on the strength and best forms of cast iron beams,
(Memoirs of the Literary and Philosophical Society of Man-
chester, vol. v., second Series,) of which an account will be given
further on.



