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Chemical Analysia:
Ptmn BPOVOE Jmat@iy ene=tonth of an ineh had been
ramoved I wom tnu 51 f&sayb'vllixm 38 for ohemlca 1 ﬁﬁ013. )

Were takep from the plate, Th@«compesitimn wag fouad Lo be

as followsa:

Oerbon o 089
Monpeness as 0,806
Silicon - 0,60
Sulphuyr P O DR 8 21 B
Fhosphorus e 0,042
Nickel o 0,72
Chi-omivm e 0,96

Molybdenum . = 0,13

v mes dvwrs R e

Macro=Hxamination:
The plate broke with a duplex fracture, This

Tr ,uvm all across one gide of the pl&te (top, Figure 1),

had o slaty, leminsied appeerancs and was partially 0fsdt &0

£¥

while moast ¢f the rest of the frachburse app&#antiy veeurrad
A

g8t a single moment of time, The sloby defect seemingly

did not enbend mors then 1,5 mm, ©o 2 mm, inbo the plate,

n-

Phvagical B taming 1@&:

. Hardnssa raadimgé were taken {(ugl ng the Vickers

method with a BJmW }Ogﬂ&m Load) thréugh.th@ thicknegs of

the platea Migure 2 doe nlh+ gfﬂDthally the. values obtalned,

These besta indlcats that there la app?axim&tely 0.8 wm,
decarburization Qn.thé ﬁiaty alde Qf.th@ plat&_aﬁd ébcui.lgﬁ
mt, d&carhurizatimn on the mbhew (ﬁe<:1humiﬁad waterial
baing'cohéidﬁrad a8 &uy_whia@ has lost a poridion of Lts
original carbon),

Herdinesss ima&a'am +50Aﬁiﬂﬂy part of tae frmatu@@
ahmwn at 100 diemebors in Pigure 5.gavelﬁéadimgé of 1789
and 222 Vickers, -

An 1zod bar 10 mn, squars with nobehes 2 wm. . dasp




{Physlecal Examlunation, o

was mechinsd parallael Lo

the followirnyg values at
Brealing load,

Mierostruabuce:
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the direebtlion of fracture,

teats

foot pounds = 21

Tt

o

By 14, 20,

2076

Two speoclumens for the microscope were cut from the
fractured part of the plate and ware pcli;had on e face

approximately porpandldon

The

glaty paes

lar to tha dir

of the fracturs

abion of failur

nad.

very lLarge

inclualona, with numarowns & lugions sceting ag commascbors

betweoeon the larger onsg, Thesze points are lllustrated in

Migurae &, Examimntion of these large incliuvsions at high

magnil catianq (Wigure 5) showy that they sre ol the duplsx

type and that thay contain liﬁtl@ glmbul@s of metel, These

large inclusiong, however, were (ound only at and in th@

vicinity of the slaby pacrt of the IFracture,

8

After an eteh of R per cont nitrle acid in alcohaol

was applied, the slaty pert of the fracturs was found to be

mieh more ssverely decarburized then the cutside edpe of The

plate, Thig is shown in Pigare I,

Digcunsion uf Rogulta: .

Chemical anal resulbs showsd that appacently

y'd"l

{ thes part thet would

Q

there was nothing in the composition

aceount for the breskage.

The oxidatlon on part of the surface of the slaty

gecblon of the fracture Indicates that this wasg never cone-
~
tinuous witvh the plate, Large inclusions present in this

reglon probably hindeved 1ts belng joinsd by a process similap

Aing

D8

to forge wel

The duplex nsture of the large incluslong, the matal
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(Discuazion of Resulits, cont?d) =
gidbul@& présant iﬁ them, and’ pVMJEhlg .MQ the Uroatoo "
decarburization of the slaby part of %hé'fraotﬁfé‘{shéwh vy .
hardnags testse aﬁd microstruﬁhnle; a8 nomp&fn& Lﬂ tone suffas@,
“of the plabs, 83l show that this 1t3» Loming hod At seontine
ulty was caused by e defoct in the LHQGB uaed‘in”xmvhﬁﬁg'tkﬁ
plate and not by lappiog over motal in thé Folilng overabion,
Simae'iﬁ is difficuit Ho lmagine how cémﬁrﬁi'piping déf»ét
could oecur on the surface of the [in 1aned yt s e Aa’
Probablﬁ fhat tﬁé dalaut uncown#crm here was caused by an
undereutiting caviby at o mest the supfecs of the ingoed or
by'localiz@d'gurfac@ r»ughr g8 and unelesnness,
| HFyrom éll of the Torageing it'appéaré that, 0. ,l"
pfobabilityg the f=ilure of thiz plate dur:ng auruaghtan ur ] )
was‘c&uﬂéd by ﬁﬁa~noﬁoh offact of Uhﬁ Q10LJ“ Tamcndh d 4: ‘

discontinuity,
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