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Chemical Analyvaia;
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Helt No., 1
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{rerbhon - a9
Manganese = 12,85
Silicon = 1,564
Sulphor = 0,028
Phoaphoruyg = 0,082
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(Decarburizatlion Tests, coniid)

of hematite ore and mill sc eloy, or the length of desarbuire
lzavloa treatment, However, this adjustment involvéﬁ
1engthy;axp@ﬁiments and it ia gufficlentd tc_note ﬁhat &
cycle}himila? Lo that now used e manufacture whiteheaot
mallaepble can he uwsed to produce this high manwanﬂaa'_\v. ;

macerial,

-Decarburlzatlon Using o Gagoous Me dlum, : T
By Usiﬁg & cavbon dioxlde atmospherae, d@PHPbUﬁJE€
tion could be'affaat&é,v&ry,aasily and for this work was
found %0 be & very simple me thod , |
The sdvanteges were
(1) Any range of Lempﬁraburew counld he useds; and

(2) The specimens conld be quunch@d djractlya thusg -
obviatling the necessliy of a rehest,

<

(3) Very little scaling resulted,

Provious expesriments In these leboratorles on
whiteheart mns LLOﬂbln indlecaisd thmt‘a atiafavtn?j mne’t ﬁod .
of decarburization by using COo wag one in which the tm%t
bara vore pleced on a tray in an aiwtight»éwntainara The
tray rashts on o bed of pure hﬁmatite ore, No partiansofgﬁh@
bast bars wes in conbael with the ore, The conbainer was
gonled snd the alr replaced hy carbon dimxid@o Th@'syatam
was then heated 4o ﬁh@ raquired temperalture, |

The decarburization inlﬂuch'a system takéa place
threough the earbon dioxide'whieh 1s converted %o caﬁbun‘
monoxlda by reagon of its sctlon on ﬁh@ iron carbide in the
test bafcr Thﬁ,@&?b@n momoxid@‘is then reg@n@yat@d to carhon
dioxide by the action of hot iron czidua thua prodavtng

onbluuouq cyele as. iong s the iron ﬂYJﬂP remaing actlve,

The 9[16min0hmdiam@t@r bava which wmre~aast fecm
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(Decarburigation Teats, conbid) =

The No, 2 woll were grouad to tenslle test epscimens 0,450 ineh
In diawater in the geauge lenghh and 0,850 inech on the grips.
Shert Lenglths of bars 0,450 ineh In dlamebor were also ground
to gige to be used for mwicro exsmlnablon,

Four btest bars plus 4 short lengths, as menbioned anove,
ware placed in the clossd decarburizing system at 10800 #, Pop |
periods of 24, 38, 40, and 42 hours and Lmmediately quenched into
watior. It wee Found that these test pilsces zoaled considervebly,
dug to ths fact tha? inedvertently they had been placed in the
tray over wet hematite ors and whilo 1t was heing heatad to
temperaturs the contalner was left open to the air in order o
drive ofY the large amounlt ol moisture that wag pragent in the
ore, However, previous experiwents have proven that 12 the ore
1g well dwied and the test barg ore heated in a corbor dioxide

atmosphere there will be no sceling,

Mechanlical Tosting:

The tensile test bars after breahtaent &8 above wers

tested without furtber machindng, The rasults of these bLeahs ars

shown in Teble I hsalow: o
: Vickers Herdness
Depth of using 10 Kg Load Tensile

Decarb | Tecarbur- {Juter|Decsrb Strength
Tine *»ation Edge [laver [Core| 1lbs/sg.in
24 hrs 12" 208 216 437 32,300

32 13 R 209 370 24,300
40 C .13 2id 218 2¢0| 47,50C
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(¥echmmical Testing, conbtd) =

Hordness tests were conducted on. all of the

decarburi zed speclmens., The vesults are shown in Pable I,

Depth of Decartwrization:
This was measured frow the speclimens used f'ov
microscopic examination, The depth' of decarburisation for

the verious decarburlzlng times is also shown in Teble T.

Microscopic Bxaminatlon:

The gpecimeng {taken from Melt o, 1) which were

packed in hematite ore and mill scale were eub up for micro-

scopic exsmination, BEach spscimen was plven a metallographic

‘polish and etehed in a 2 per cent solution of aitric seld in

aleohol,
Figure 2 shows the decarburized layer ofter hesting

one' specimen Lo 1860° ¥, end wabter-quendiing. The sustenitic

stbructure is apparent, The edge ol this specimen dild noit. show

& martensitic structure and it was senglﬁd@d that the rete of
diffusion of carbon Lo the surface wes identical tb ﬁh@ rebe
at which it was belng veméved, |

Figura D i a photoﬁiorographg at ﬁlOO maguilfication,
o’ the core strucinre of this meheriel,

A gpeclmen Tor wmlcroscoplie gxamination wag cut from

each piece that had been treated In GOz for 24, 3&, 40 snd 48 hourg,
: i

ach apecimen wag etehed in a 2 per cent gsolution of wnltric
acid in alcohol and excmined under the microsecope ath X100
k4

mapgnd fication, Flgurs 4 iz a photomicrograph of thd decarb-

urlzed leyer snd ihis 18 vepreseabative of this laver in all

'~

four speclmens. Figure 6 ls a photomicrogvraph, at X100, of

. . S
tho structure ol austenlitic manganess stesl, Those btwe.,

structures are identical, ¥Figore 5 i a photomicrograph Laken
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{Micromu&pic Examinatlon, cont'd) =

of the core or undecarburized layoer, in the svecimen which
nad bearn decarburized for 52 and 48 hours, there was Little

of thig structure remaiuning,

Digeussion of Results:

The micrestructure proves that z material metalloe

. K}

graphically ldentical to sustenitic meugsrese steel can be

produced from a high ssnganese cast i»on, flgures 2 zad 4

.

sre photemleregraphs of sbmictaras which sre typleal of
sugbonitle mengenese gteel, The sustenitlc layer 11llugtrated
by these igurss, when pesnsed with & hamner, showsd considerable
ineroasa i hardness, This phenomenon 1s typical of austen
itic:mmnganmsa asteel, The core wmaterlal is herd and_bfittle
and apparently when it contains wmovs th&n'ﬁ ver ceni csrbon

18 suam@ptibl& o cracking on watersquenching, Thia cenditlon

wo.s provelent in the ifron sroduded in I

Tensile bests on decarburized Indicats
that the gtreaghh increasss with the snount of deo ax*bu:ﬂ. zatlon,
The preseuce of the white lron core sccounts for the Low
tenaile gtrength, which incresses as the cire dissppesrs.
Hepdness survers of the pisces used for micoo-
apecimana lndicste bthzt éh@ auctaniitic layer has 2 hardnosg
cl@sély approximting that of aust@nitic manganase stael

The closed system of decavburizing presents a very

simpleo method and psrmits the use of high temperatures,

wertszurey
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CONGILUSTONS :

Lo The f@HHLbiJ}bY of convarting, by decorburi zatlion,

& hlgh menganese white iron‘into-a material which is metallo-

graphically.and physically simlilar to auvstenitic mengenese stesl

is ssgtablished, | ' 4

2. Experlments in Greabt Britaln have proven that the
process can be used quoaads:uxiy in tho produvtinu QC Frabk
links, This report does not acuampt ple prove what track ankﬂ

cagtb from hlgh mangsnese cest lron and decs Rsihy Laed will be

satisfactory Iin sevvice, but 1% is comeludsd thal they will be

satisfactory if prvoperly prepared and treatsd,

The process doos not abibempt to lowsy, by weens of

decarbuprlzation, bthe carbon conbent throughout the link, but

removes sufficlent @arbbn fwom tﬁ@ surféce 0 Lorm ém BUB GO
itic.layer there that, when subjected %o wéafg WOrknhardéns
as in‘an austenitic mangancse steél 1inko Pide ch maa.s ur@mapts.
OL an oxparimental G”HOk produced in Eng1&Qd ;ndicat@d'thaﬁ

“the increase i 1Lch i3 congiderably lezd in 2 track which ig

cast from mangenese lron

a manpamese steeal tvacka

pressence of the hafd oara, thﬂ

Bo
malleab1e Iron foundf?a
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links,

gﬁ Daoarbvrx&aulon can

Thas procsss is

and then dopaﬂbuvﬂzpd than 1t is in
This is thought to be due o the

h is mors resiatant Bo sﬁﬁe“eha
gulted Ho 1fon foundvioﬁ and

The Pnar&a may be mclted in n?r

In Gvaat Britaln uqo was made Qf

ace bo meldt and cast experimeontal

be condueted In any type of

furuaco in which & controlled atmouphers can be maintalned,

Furnaces which make

be usged, For large
A closed sysbten for

report, may also be umed

oubputs

decarburization,

use of sultable packing compounds may also

conblouous furnacas may ke empleoyed,
asg daqcribud Jn this

wﬁth Uood re suluqn

{Continued on next page)




- Page 8 -
(Conclusiona, conttd) -

8. The experlmental work conduveted in Bngland
was done wibth an irvon conbtaining 3.5 to 4 per cent cawbon.
It is recommended that the eéfbmm conbent be kept boe aboub
2,75 per cent, This can be dons quite resdily and has the
advantage Hhat Uhe lower carbon reduces the.dscarbuyizing
times and alsgo the possibility of quenching cracks forming.

8o Mozt track links are daesigned so that the

"

thickness of metal at any point is not great. This factor
lends‘itsalf readlly wo a process such a8 ¥ hilg, since the
thinner the sectlion the smeller wlll be the amount of cors
material vemaining afbter decarburization.

7. I¥ furthexr Information 1ls desired, and the

ateel casitling shortage becomes zerlouvnsg enough to warrant it,

additlonsl investigation should be conducted on actusl links,
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