Hovember 1933,
Enelosures.

Dear Sir,

Reverting to your letter dated 3rd Ultimo on
he subject of repairs effected to three 01l Tank Steamers
"CHARLES PRATT", "F.Q. BARSTOW" and "H.H. ROGERS", I desire to
acquaint you that the investigation which was instituted has

now been completed and I have to submit the following report

on the matter:e

AVAILABLE

FOR XAMINAT ION .

Two pleces of frastured ship

plate were supplied, both being shell plating; one from the

"OHARLES PRATT?" was morked C 12 8, the other from the "P.i.BARSTOW"

being marked G 7 8. These pleces, each approximately 24" long

x 8" in width were photographed in the condition as received and
their appearance is indicated on enclosure 4. Both these
samples exhibited wastage by corrosion and it was observed that,
in the case of the plate from the "F.Q. BARSTOW", a repair by

electriec welding had been effeoted previous to final rupturing.
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A8 a preliminary step strips
containing the fractures were removed from each of the samples;
these, having been poliched on the surfaces immediately behind
the fractures were used for Sulphur print testing.,

and Bend teet specimens

were prepared from each of % plates while provigion was madd

for numerous sectiones for i Soopie exanmination; drillings from
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the broken tensile specimens were used for Chemical inalysis,

The previously mentioned photograph,

enclosure 4, gives the approximate positione from which the wvarious

pamples were taken.
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Sulphur Prints
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The print from the BARLES

gample shewed nothing of an abnormal chavacter; the print from the

"P.0. BARSTOW" plate, however, indicated the presence of central

segregation. Both printe are beiny forwarded herewith; the balance

of the stripe of plating containing the fractures will be sent under

geparate cover.

Yeghanical Tests.

In regard %o

for tensile te&ﬁing,. ¥

Has
areas, to plane both surfaces. (The

had an original thickness of 72" )«
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“CHARLES PRATT" tensile

spocimen shewed nothing of an unusual character; the porresponding

"P.2. BARITOW" sample, however, broke guite chort and exhibited an
almost completely orystalline fracturc, the Cold Bend specimen broke

similarly; a plece of this latter 18 beiug Beat yous
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Chemical Composition.

Prom drillinge taken from the broken

tensile pieces the following results were obtained:-
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Certain unsaticfactory features are
suggested by these figures, In both cases the Carbon eontent is
high « the "F.Q. BARSTOW"™ sample markedly eo - while the percentage
of Manganese ig, in both cases, appreciably lese than one oxpects
to find in thie type of material, In addition the material from
the "P.Qe. BARSTOW™ wae subsequently found to be badly segregated;
the percentage of Carbon above shewn is therefore to be regarded as
an average figure only.

Microscopical Uxaninetion.

?he various sections were carefully

examined both previous %o and after’etching,

The type of structure met with in this
case shewed the material %o have been finished at much %00 high a
tomperature. The grain eize is exceedingly large and altogether,
I should be most umwilling to deseribe what was found as typical of
mild steel ship plates The mierographs lNos,.3856 and 389 x 100
megnifications, shewn on enclosure 1, will it is belleved, illustrate
the matter adequately.
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The structures exhibited by the several

sections out from this plate, while not gquite unique in my experience,

were,neverthelaﬁe,euffieiently disturbing t0 warrsnt a thorough

examinat ion,

In this connexion it had beeh noted
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not, however, expected to find a centre "layer" of steel of, say,
6% Carbon, such as is illustrated by Micrograph No,388 x 100

magnifications, enclosure 2. On either side of this centre

“layer” the Carbon content (while still too high) was found to be

apmreciably lowers Hicrographs Nos.384 and 386 x 100 magnificabtions,
enclosure 1, illustrate these featurds,

In thie case aleo the structure is
distinetly large'ané it is abundantly clear that the Finishing

temperature of rolling was again much to0 highs

s S G RASEAN
REPORT BY llre H P, NORTOHN,

BAVAL ARCHITEOT, U«SsAs Dated 23rd liay 19353,

This report‘which apparently embodies
the sonclusions reached by irs RelLs Angell, Metallurgist, has been
garefully éxamineé'and 4% is noted that this deale with the case of
the 8.8+ "OHARLES PRATI" only.

In regeard to the information given in
the report under the heading of "Physical Gharacteristies"lno unusual
features appear to have been obmerved.

The series of 28 Hicrographs esubmitted
by Mre Angell have been carefully examined, Almost without
exception, the structures exhibited are definitely unsatisfactery,and
I most emphatically disagree with the implication that these examples
are typical of what is %0 be expeoted from ship material as manufacture
either in America or clsewhere. _Bome of the structures are, indeed,
g0 large thet one might almost have gugpected unennealed mild steel
gastinge; under this heading the Kiorographs shewn on pages 8, 10 and
11 are particularly illuminating. 1% may here be observed that
material in the condition as found in the "CHARLED PRATT" may
frequently produce satisfactory gtatiec teste; 1t is, however, well
ectablished that, under shoeck or altermating loads, the position is
somewhat levs secure.

Poy the pake of comparison I have
thought it well to inelude herewith The undoprnoted particulars

relating to ship plate material recently tosted im this districti-
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Meghanical tests Plate 76" Plate «686"
Charpe 1296 Charge 1297

Tone per Sge 2Bel 28 o

Haxes Streas }

inche
Blongation % 8" 87 22
Bends Good

Chemical Composition

Carbon v 16% +18%
Hanganece «66 +70

3ilioon + 045 « 046
Sulphur «049 +050
Phosphorus + 032 «030

»

Hicrographsx 100 magnifications from
seotionscut from each of the unstrained tensile specimens have been
prepared and are chewn on enclosure 3, herewith,

The wide differences exhibited by the
fovepoing results when compared as a whele,with those obtained Irom
the materials of the "CHARLES PRATT" end "F.q. BARSTOW" are

sufficiently marked as to render ocomment unnecessary.

COHCLUS IONS.

Reviewing the evidence I am of opinion

that these failuves msy properly be abttributed to a combination of

'y

cirounmstances and while it may well be that corrosion played &

major part the gquestion of material camnot be ismored,

!

The sample from the "F.Q+ BARSTOW" one

hes no hesitation in deseribing as being, from every point of view,
hopelessly unsultables in regard %o the plate from the
"GHARLSS PRATT" I consider the ovidence available as to auality and
eenﬁition'iﬂ such as would render the maberial ﬁuspﬁcﬁ'anﬁ it can
be argued that, not only is a steel exhibiting the kind of atrueture‘
illustrated by the %ierographs'likely to be unduly "fraglle" under
gertain types of strems, but that a less than normal resistance to
corrosion may also be expected.

Phe whole of the papers relating to the

cases together with the reports are being reiturned her@wlth/while the
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sanmples of materiale illustrating the matter ave being dispatohed

to you by Passenger Train.
i am, Dear Sir,

Yours faithfully,

-~
\

1124 %, G L/
OW/\', (L’ “L/v 7 “/

\
. #

e

The Seeretary,

IONDON,

Deferred reports «

"Charles Pratt"
"Pells Barstow”
"HeHs Rogers”

dierographs -

Sulphur printe.




