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SUMMARY OF RESULTS
The poor annealability of the samples
examined has been attributed to the presence of 0.09%
antimony in the metal. A pearlite rim was also
present but is thought to be secondary in importance
to the antimony. Annealing trials sﬂowed.that
extremely slow cooling rates would be necessitated in

order to correctly anneal castings made from this metal.

k Scientific Officer, Physical Metallurgy Division, Mines Branch,
Department of Mines and Technical Surveys, Ottawa, Canada.
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INTRODUCTION

Several malleable iron test bar samples were received on
Februafy 25, 1958, from the International Harvester Company of Canada
Ltd., Hamilton, Ontario, with a request that an examination be carried
out to determine the reason for the poor response to annealing that
was encountered in the particular heat in question. The covering
letﬁer, dated February 20, 1958, from Mr., J,F, Morris, Works Metal=
lurgist, stated that the mechanical properties oﬁ the £est bars, after
going throughAthé normal annealing cycle, were 63,000 psi ultimate

tensile strength and 4% elongation,

CHEMICAL AND SPECTROGRAPHIC ANALYSES
The analysis of one of the test bars was obtéined, using -

both chemical and spectrographic techniques., The results are listed

belows
Element, Percent,
Carbon 2.34 (C)
Manganese 0.30 (Cg
Silicon 1.06 (C
Sulphur - 0.056 (C)
Phosphorus 0.14 (C)
Chromium 0.05 (S;
Vanadium 0.01 (s
Tin 0.01 (8)
Copper 0.10 (s)
Nickel 0.10 (S)
Magnesium 0.008 (S)
Alvminum 0.01 (S)
Titanium 0,03 (8)
Antimony 0.3 (S); 0.09 (C)
Lead >0.01 (555 0.008 (C)

(C) - chemical

(8) - spectrographic















| MECHANICAL TESTS
.Oﬁé of the test bars supplied was . cooled at SfF per hour
from 1400°F to 1275°F and then tested in,tghsion at, rooﬁ teméératﬁre.'
The ultimate ﬁénéilé strength waéw59,500 psi and the elongatibh was
5. 5% Visual examiﬁation of the fractufe showed a grey interior with
a erght rim approximately 1/16 in. thick, indicating that the poor

ductility is due mainly to the rim.

, DISCUSSION e

Anﬁimony is'génerally believed to retard second stage
annealing of malleabla“iron, and thé amount, presegt in this beat,
0.,09%, is certainly much hiéher than is ordinarily found in mﬁlleable
iron.. The'presence’Of this element is believed tg be the pfimary.ﬁ
cause of the pooéﬁannealability.of‘the iron. ‘

The presence of a pearlitic rim is sometimes attributed to
 hydrogen in the:iron, often caused by burning,tob'moist a coke, How-
ever, since no protecti&e atmosphere was uéed in the:ahnealing_trials
carried out at the Mines Branch, the resultant décarburization, and

posgibly desiliconization, would leave the,pearliﬁe near the surface
| more stable, thermally;'thaﬁlaefore. The impqrtaﬁca'of this pearlitic
rim in the samples testgd is thus exaggerated, The presencéEOf the
Eiﬁ.must'be dealt with but is felt to bé of éecohdary impértance'in
the problem, and the poor annealablllty is attributed prlmarily to the

 presence of O. O9A anbimony.

| CONGLUSIONS
1. The poor annéalability‘is thought tb‘be caused mainly
by the presence of 0. 09% antlmony. !

2.‘ A pearlltlc rim was present in the sample, llkely due




initially to the presence of hydrogen but probably exaggerated in the
annealing triéls because of surface oxidatibn.
co0o0O0U
000

o]

RKB: (PES) :RB




