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macfamﬂxaminatiano A

Sample marked 1, in the ”&ﬁ regelvad” condltion,
was geverely cracked and omvewad'with rugt {(Migure 1),
Al

The two other. semples, though oxidizad on sur

appoarsd aound,

Chemleal Anelysils:

v

The chemlcal analys@ﬂ of the three ploces are given
below as compared with the A,3,T MQ. Dac ifﬁ@atxan Asi?3v35
for sustenitic mangansse steel:

Marked 1 Marked 2 - Marked &
= Per ceny =

B L

GCarhon = - L.R22 1.13 1,20
Menganese < . 10,34 18,79 !nooﬁ
Silicon = 0,19 0,950 G,6L
Fhosphorug = 0,072 0,069 - 0,073
Sulphur - = G,007 0,010 0,013

Hordnoss Determinmtlons

.

2

The hardness of the samplss was measured on tha
Vickers hardness tester; using a L0=kilogram load,  The
following results were obtained:

Vickers Pyramidal
Hardness Number .

“Marked e o= - 261

1
\ Marked 2 - - 214
Marked & - - 24
Micro-Exsminet]on:
Ona ma allmaampbmo semple was cubt from esch of Tk

pieces, ALl WOre alaabrwpolish@ﬁ and sitched im £ opar cent
nital,

Flgure 2 {XB0O) shawsvﬁh@ free corbides on the,
‘grain boundaries of the twinned nuatenive {(seample marked l};'

Figure 3 {X500) shows an intererystolline frachure
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(Micro-Ezamination, conttd) -

in the same samplo,

Flgure 4 (X100) shows the elongated carbides in
the austenitic groundmess, Nobte the polisbing gbreoalks which
£2ll o ponatrabe the carbides {sample marked 2),

Figures 5 (X100) and 6 (X500) show the lamellear

digtribution of cerbides jn sustenite in the sample nerksed J.

Discuasion of Resultss Conclusiong:

According to the specificatlons of the American
Soecloty for Testing Materials, the chemicel analyses of all
three gpeclmens conform with the glven cowpoesition, However,
according to Mr, John Howe Hell, in his paeper, "Austenitic
Mangenase Steel Cestings," published in SYMPOSIUM ON SIREL
CASTINGS, June 21, 1952, pages 200=214, the siilcon content
should be 0,30 o 1,00 per cenbt, . In this article, it is
pointed out that the silicon, up to 1,00 per cent, prowotes
the fluldity ol the étaelg porultving intricate casbings
e bemade without teold shuts! when pouring at low tempersiures,
Moveover, 1t is accepted that silicon has no harmiul effect on
the steel, |

™he hardnesa.mf the material 1s higher then would
be expected In neormal sustenitic menganese steel, Howsver,
the presence of carbides and work-herdening might be the
explanation of this condltlon,

The photomicrographic examinatlion of the three
semples has revealed that all three of them contalned free
carbides, The latter are especlally objectionable whan thay
are present at the grain boundaries of the steel, YThelr
pregence might be caused elther by a toe low quenching tompera-
ture or by a too short soaking perilod at this bemperature,

The tomperaturs of quenching should be 1950% B to 2000° B, The
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{Discusgsicn of Resulis; Cone 1uq10rmg.cont“d) =

smaking tiﬁ@vahould be 1onv\1n@u¢b to allow all_th@wggébldem
te go into'aglutiog;“ '

. Th@léouﬁim?ﬂtf1 ihflueﬁoé of_thfsavcarbidga(ﬁight
have been the cause of L&ilﬂﬂ@-ﬁf the ﬁét@rialq |

The ?Ql f@ly aaarao gﬁ&in alze of. bh@_nét&lfia,
B imdioation_of”a hiﬁh ponrvug hOmpOTauUﬁOo' In'bvdarltd
refine the grawag Lt‘LJ raaomm@ndelvt he't. the St&bi bswourodat
tomperatues clmﬂﬁ'nm the melting uajmtv:‘I@ mng bqﬁnotQ@:
that austenitie mangan@se“staeilg&nnbtjb@ grainmfafiﬁed
by hgdt @weatm@ﬂt, DEGause thié stéelﬁhas ita firaﬁjtﬁénmm
'Lopma? Ot poxmu Acq ak tﬁmnapﬁ?urwa mch, bodav GOW/FO ”ﬁ@
.?wan ;nwchnﬁn fzmn /, ho @iy 110N Wblﬁl ia ho basis o
. / ' T

g?ain r@finiz; is abs oqt in ?hs emaaa

gEelefoteXeleivlatulotolo]
pelaletelaly I
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