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n, WE wore reguesited Lo exemins

betwosn the penoll marks oo

them micrascopically and express an opinlaon,
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The parts wore carelully sxamined s recelived and

oleo subjsoeted Lo

inapection, N9 aracks were dsitaoted,
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Howevwer, faivt “"ghosh llnes™ woere geen wnder the plating.

The peris wers next subjecbed to hot maoro-
par ceal hydroochioels acid, Flguars 1 depishs the
vesults, There wonld appsar Lo bDe seams or hands of meterlal

S50

Jeot o preferential attack by neld,

Cheamical Analvsig:

A sample of thils atecl was anslysed. The resulis

are compared with LIL2 and X1112 in
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Two riogs wvere 2ub from the swall end of one of the

tupen, below the One of these pings was

-
v

nermallized at LOHC* ¥, for 20 wminubes, Doth were squeezed in
A vwizme untll cracke appaaved., The results are shown In Pigures

2 and 3,




Microaconic

spocimens waere preparved Loy
*muavwwcom1p axapinetlion, One wes sxanined in the condition

as reealved and one was uormalizad ab 18500 B,
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rlgure 4 shows the characteristic steucture existing
in the malterial in the condiivion submibtbed Ffor examination,
Note thet 1t 1s composed of wide bands of fervise conbtalning
mumerous sudpalde inelwgions and much narrowsr bands of the
noraal ferrite-psarl ite structures,

Figure & shows that the normallsing treatment has
breoken up the banded structure .,

Both Plgure 4 and Plgure 5 sre photomlorographs ath

100 dlamctors, atched in 4 per cent pleral,

Discuas L Srel

of

Apparently the Tghost Lines? thaet gave rise Ho tho
supposition of oracks were ceuvged by some preferentisl plating
action due to the bandsd wmicroatruvcture of the metal, This
banded structure would also be the cauvse of the appoearsnce
afveor macro-ohuaing.

The case of o sinmilar steel is deseribed in "Steels

&

for the User", by R. T. Rolfe, on pages 78 to 79, This de

wlth & steel of the following chemical anelysis:
”

Per cent

R i ]

Carbon - 0,20
Silicon - 0.0L4
Sk phne - 0,256

Fhosphorus = RPN RGT
Mangane ga w~ 07

As recelved, the lgod fmpact value wae 6,8 Toot
pounda,  Mieroscople smamdination revealed a banded structuare.

Thos statenent iz meds: "Feom the view-point of mechanical

als
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Chapmarn and Hall Limited, London, England,
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{(Discussion, contid) -

gquallity, such a sitructure is thoroughly wndesipeble,®

Thia m&%érial vas subsequently normeldlized and an
1zad lmpact value of 60,5 foot peunds obtained, Agalan whe
author statea: ‘o objsctlon cun be ralsed as Lo the
quallity of the normsligsd mederial, of which the lzod valuve
hag been wack increassd,”

The beneflts of this normallizing treatment are
gquite evident in Flgures 2 and 3, Flgures 4 snd § show how
the structure ia Improved, Thare doss not appear e be any
mwdne segregatlion of the suwlphddes,

The chenlcal anslvais reveals thebt the sulphur ia
y L

high, even for S.A.E. steel X1112, Such & steel of course
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would not noerwally b bigh sorvice Leports wers

Likely,

Gonolusions ;

1. ‘Thoere doos not appear ©o be any wndue sulphar

<

gegragption,

2, The sulphur conbtent is higher than that allowad

ey

LY

for by 8,4,%, Specification XILLE ln the sample snalysed,
3, As pecelved, the walerisl possscsaed a banded
fm

ghrueture due to oold working.

4, There were no cracks lu the parts submitted,

Re copmendati ong ;
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18 the service reguirements of these parts are aven
moderately severe, perfomasocas conld ba lwproved by nomualizing

at 1850 p, for 20 winutes.
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