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Macro=Examinations
. The surlfacs of the falled tubing was no% as amoovh

A

a8 that of the tubing which had pessod the flatviening tesb,
The thickness of ithe No, 2 tublng was 0,008 inch less than

the No, 1 tubing.

Ghemical Analysela:

Sample Ho, Cavnong Manganeas,
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‘ Hardness Testis:
Herdnespes were debermined by the Vickewrs method,

weing 2 S-kilograwm load,
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Numher .,
! = ’"“ SN AL TR

1 - 115
. - 160

Micrescople Dxaminatlon:

Samples cub transversely and longitudinally fvom
. sach tube were mounted In bakelite and glven a metallographic
polish, Both steels were etehed im & solublon of 2 per cent
ndtric acid In alecohel, Flgures L and & are photomicrographs,
at {200 megnificabtion, of Tubes Nos, 1 end £ reapschtlively.
The structure of both steels consists of small fervite grains

and smell areas of pesrliite, The nhnfamxm“ogﬁanh ahow the

relative surface condition of the two samples,
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The specification for Cold Mnlah Scemlsess 3teel
Tubes, For Boellers, Superheaters, 0il Fusl Heaters and Pressure
Fread Heatews, BEte,, ccllas for & btemper test, stating vhat

stripas cut Trom Phe tubes, flatbened, heated to T30 ¢, and




{Tomper Teat, coanbid) -

cooled in woater abt 80° F, are Lo stand being doubled over
a radius of halfl an inch.
The bend test was carvisd oul on a sawmple of
each tubing lmmedlately after quenching and also arter
standing 2 t room temperature for 18 hours.
Tn the test carried out immediately after quenching

both tubes pagssd the bend test but when tesbed after standlag

the No, 1 tube failed and the No, 2 tube passed the test,

Discussion of Reaulla:

The surface of Tubs No. 1 was rougher than that
of Tube No, &, Theas surface conditions are illuatrat@é in
PMlgures 1 and 2, photomlcrographs of Tubes Hos, 1 and 2
regpectively. The structure of both steesls ls normal for
low carbon steels,

The embrittlement encountersed in the temper test

may be due to differences in section., However, it may

iz

subject to guench eging., Steels

:

ter quenching ave also usually aubject to strain

indicate that the atesl i:
that age af
aging and 14 is daportant Lfor thiﬁ'particular application
that a sbteel shovld not strain age as this lowers the duc-
tility and iwmpact propevities, With the small'ammunt of
material svailable for exsminetlon noe dogmatic statement
with reaspect to aglng euwbrittlement can e made, This can
be checled on properly heat-treated, fulleslze, tensile

test specimens,

(Concluded on next page)
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The surface lumperfoctions of Twbing No, 1 may
be due to rollsd-in scale oy to faulbs in the dis, The
, apparent failure ¢f the steel to pass the temper teal
- indicates that the ateel may be defective, Adaditional

tests would have to be made bto subatantiate this,
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