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Chemicel Gzxamination:

Drillings taken from the steel were found to

have the following compositions

Chrom=
Carbon, Manganese, Sllicon, Phosphorus, Sul- Nickel, Lo,
DaGo DaCo PoCo PoCo Pg“gs PeCo PoCo
e LAY T At o Q

0,14 Q.59 0.58 0,017 0,020 1.74  16.36

Hardnosas Testas

The steel wes found to have a hardness of 300 as

determined by the Vickers wmethod, using e 30-kilogram load.

Microgbrueture:

The steel was guite clean and contained fow
inclusions. PFigurss 1 to 4 show the structure of the ateel
as determined on transverse and longltudinal samples after
an etch in a solution containing 10 gms. of ammoniuvm persulphate,

10 c.co of hydrochloric acld and 100 c.e. of water.

200, etehed. ‘ X200, etehed,
Trangverse sectlon. Longitudinal section,

(Continued on next page)
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(Mlcrostructure, contid) -

Figure So Figure 4.
X000, (Btched). XL000, (Etched).
Transverse section. Tongitudinal section.

Discussilon of Resultg:

The compoéition of the steel meets the requirements
of Bo Ho S A. Specification 8-80, The hardness also meets
the requirements of this specification, which states thabt the
Brinell number (equivalent to Viekers number in this range)
shall not be less than 241. Pigures 1 Uo 4 show that the
steel is clean and composed of alpha iron (the white
consbituent) and greyish areas thet are the product of the
breakdown of the gamma ivon constiftuent. The nature of the
microstructure and the hardneas of the steel indicate that
it wag most probably quenched snd drewn at about 1100° ¥,
Previous rolling or forging 1lg responsible for the elongated
arrangement of the phases shown in Piguves 2 and 4.

The examination of the small sample submitted

revealed nothing that would accouni for the alleged poor
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{Discussion of Results, cont'd) -

performance of this steel, for 1t appeared to bhe of

the correct composition and to have been properly heabe
treated. An oxamination of such a smaell specimen, however,
does not necessarily prove anything, and cracks wmay ococur
in the forming of the steel that would be missed in the
salection of s gmall specimen,

In forging this steel 1t is importent that o
billet made from a properly chipped ingot be preheated
aglowly to 1400-18500° P., held at thi.s temp erature aboub
twice ag long as ordinary steel, and then be giveun a short
soaking bime ab 1900-2100° P., after which it 1s forged.
No forging should be done below 1600° T. and 1t 1s better
if the steel be slowly cooled from the forging operation.
Tn heat treatment, the steel is heated slowly to 1750=1850° .,
e goaked thoroughly and then guenched, after which it is
drawn to the required hardness.

If the steel mnder exemination has given poor
gervice it is probebly because the ahove heat treatment
schedule was not followed cerefully. A slight overheatiog
of the steel, for instance, may cause splitting or rupture
in forging, while cold shots and checks will be found if
the material is forged from too Low a tempasrature.

Gooling too fast also may cause cracking.
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