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Ghemical Analysiss
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Tarniogs btaken from the pipe after the suriace

had besn removed were chemically cnalysed. The resulits

)

follows

Cavrbon “ 0,08
Menganose - 0,39
Stlicon | - Q.2
Sulphie i 0.048
Pnosphorus = G098

cqon s en e

Hordness besite {baken on 8 Vickers machine with a
L0=killogram load) on the broken and wiuged tabes showed Lhat

they were both about 161 te 178 Vicksrs,
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Two rings (designsted Noﬁ, 1 and 2) from the broken
tube were wat@rmqu@nch@& Lo L2562 #. Ho., 1 was lafbt ot
room tempereture, while No. £ was drawn fov 5% hours 86
400° 1, This latber drawing opergtimnAafter_subzfitiagl'

waber-quenchling pre-{quenchl)ages {(oversges) the sheel, The

following hardness resulbts wers obitalined from thede sawplen:

=

Vioekers Hardneas
Number

Tube No., 1, ag guenched - 180 '
After aireagelng tixree days — 206-224 -
Tube Ho. 2, =28 guenchad - 165-184
APber drawing %) houng o

- ab 400" @, e LAaB=-160
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Microstructuro:

The structure of the btubes was of the normalizsd
Lypa,
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Riscusglon of Regults:

P

sliow that phosphorus

S

Chamicoal analysls resuld

s'

conteat la conelderebly higher then would be axpectad in
guality stéelg Howavar, 1t is probabl  thad the stesl

LN

undar oxaminetion is of the Baszsgse
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er btyre in which high
phnosphorug contenbs may be szpscted, Lreessive phosphorus

L.

caugsed cold shortness or* in soesls balow 0,10 per cent

carbon, phosphorus contents up to aboub 0,10 per ceunt
generally do not exert a vory grast atbelttling oflect,
Since phospnorusg Lg very prona to segregsbion, howaver,
and since the chemical snalysis was takeon Trom turnings
from the tube, 1%t la possibls that soms locatlions wmay be
higher in phosphorus than che mical snslysis resnlits show,
Incidentally, phosphorus segregaticon way ha'respomﬁibl&
for'the fact that the hamineas of the plpes varisa cons=
giderably, as phosphorus aff@ats ngrdnese in mech the zame
L way a3 does carbon, DBecause ol itz offecth on the hardness;
pnogphorus must be regevdsd ag contributing te the faillure,
However, 1t la underatood that Dessener stsel must be used

for this type of pipe IF satislectopry production weldlng is

2

to be cbrainad, Conseguenbtly, it is probeble that Little
can be done aboub the high phosphorus conteat, the effect
. N

of which maat bas counterachsd by fabriestion technigque,
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Since the hardness oFf the tube aliter the suberitisal

quench-and-draw, which would remove all the alfests of quanch

Cageling, was 1456 to 160, the tube as it come from the factory
was peobabdly not soft snough to permit cold bending, This

heat treatment slzo shows {since there was no svidencs of
garious cold WUT»}‘that tie tubes probably quench-aged after
leaving the mill, because thelr 'ss recelvsd! hardnsss is
greatsr than that of our p*am\qmamol}abud sample,

A the final enalysis, however, bthe most lmuortant
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