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r (Chemicel Analysis, contdd) -
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Mo — - Db

1%“ dlam, bae = 0,51 0,032 0,26 0,009

, S5x" diam, o - 0,52 0,089 0,04 0,27 0.,015686

Hardness Tesia:

A sectlon of sach bar was novmellzed at 1800° F,,
then reheated to 1550° F, and quenched In oll,

Similar heat treatmsnt was given Lo two movs
specimens (one from éaeh aize of bar) bﬁt these ware
quenched in water.

Hardness was deteramined on a cross-assction of
oach speclmen. The resulte were plotted and are shown in
Plgures 7, 8, 9, and 10,

. A Jominy bhardenability test was conducted on so.ch,
g size of bar. Results are shown in Plgures 11 and 1E,
Microscople Hzamination:

Alspecim@n from each "as received” bar wag glven
) metallographié polish and etehed in 2 per cent solutlon
of nitric acid in alcohol, Figureg 1 and 2 are photomlero-
agraphs of these speoim&nsﬂ at X100 weagnificatlion,

further microscople sxemlnation of~each adge of
the bars showed that the outer surface wam glightly decar-
burized,

' A gpecimen fyom sach bar was piven a MeGuaild-Ehn
. heat treatment bto determines the grain slszs, that is, carbupr-

lzing at 1700° P, for & hours and cooling in the furnacs.

The specilmens were polilshed end stehad in 2 per cenit aclublon
of nitric acid in aleohol. The grains ares clearly outlinsd
and com@ariﬁmn with tﬁe’ﬂtandard A.S. 1M, graln size chart
indicates that both bars have & grain size of No, b, Soe

Figures & and 4, phbtomicrographs at X100 magnificatlion,

{Continuead on next pags’
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{Microscople

A

quenshed 50

to ﬂeiﬂﬂnilﬁ the grain size ot this temperaivrs, A
gapeciaen from eaa<'“ayu10 was po LA hod and ebched In 5
gsolution of & per 9@HL hydrochlorle éci. and 1 per cent
plaric acid in aluw@gkn The Ho, b graln size atb thi&
temparatiire, 0s shﬁwn"by the phatam’ CIOET apha in FipwwWﬁ &
and G, ﬂmchat.u what | these Btaela aQ not corrsen up pq’
VIO w,

The cearsenlng Lompe‘auuwng of these steels,
were noL deﬁ@fmined@

Discusasion of

Wraminatbl

aample

walber

Hesulbg:

= Poge 4 =
o, conbid) e
afl sach bar was he
s and temperad Lov

1. Both steels are on
a copraes= and.@ Mine-grained steel, haﬁimg & graln sl
of No, 5,

20 1?07 pounds of aluminium per ton off ateel
wore added tu_tha ﬁaa% Tron winleh the Headiemeter ba v g
roll@do‘>Tha_.% ~d3amna L@r bay ﬁid,mw@tuyp@ar 5o b@ﬁﬁigmifim
cently dlfferent,

In basic open hearth practicég 00O pmvhd.of
aluminium per ten of gtesl is conaldsred the minimum emount
neces sery o produce & finefgwain@d ahoal,

S, Plgures ’:’9 .,8,} 9,, and L0 dndlente thet bhese

two hoats of gbesl are) shallowehardenlng vhather :;vomwued
0il or in water, Thg v face of each ber sauwwd some .
decarburlzation, which| would @@nd'ta decrease the surfuace
hardness, -

4, Thoe Jmmiwy hardsn uhgli*y cupvas of Flgures 4
and 1.¢ show the cooling rates whigh will gilve any deslred
herdine s,
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CONGLUSIONS:
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i, Thoge twe stsels ars “b&i]uU«h&Pﬂ%“ Lng stoel
.and, In thess gizes, will have an wnhardsned GOTS .

2, Both bars showad cora bﬂpﬁnﬁs¢@@ off Rovkwell 107
22-25 after quenching in sither oil or wedor, Although
physiecel tests were not conducted on efther of ths barsg, o
hardness of Rockwell 107 R0-25 Indicates that a bensile
strengbh of sbout 110,000 pounds par aquare iaeh may Ve
exp@cted‘an a apscimen machined from bthe centre of the bar,
Pfhis should satiéfy tho requiremeﬂta 9f the Specifiwation
i the bar is properly heat tveabted,

Do Wat@p.qu@nching will glve a grea Lor depth of
hardnessy ﬁhan ni& guesnching, Cthig is showm in Flgures 7,
8, 9, and 10, In-th@m@.two harg, water quenching will
léav& an unhard@me& gwrﬂ although the covs hérdﬂ@sa is
gomewhat higher han the oiluqueméhea é@ctiomﬂ. It is not
likely. tnau wmtwy ouen@h wy willl ceunse cracklog of a2 round
saction such asg thi&a |

ey

4, Calenlatvions ware made in order e delermine the
eritical diamebtors of boasg, Low various gvain slzes, which
wonldd harden r;ght-through'fnr'vavious quanéh@so The
regults of thls caleulation ave shown ln Table I {on Page 6)

«

and are based oo the an&lyﬁia of the 52% dlameter bar, which

18 as followss
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0.52 0,85 0,009 0,014 0,27 0,.0158
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2islance From one edge - &/ghths ofan ineh

Hardness Traverse of Cross-Section of 3;"-Diameter
Round Bar Neormalized and 0il-Quenched.

Fi%gre 8.

Cockuell € Hardness

-] 1o 3 N F73 24

Dsslance from one edge -~ scleenths of an rnch

llardness Traverse of Cross-Section of 3a"-Diameter
Round Bar Normalized and ilater-Quenched.









