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Sourne of Matey -191 and ebie.ct of Tnve-tl ,Yation. 

On July 9t 1 1942; Mr. . J. A. Sutherland &  Sales 

Department &  JOLIETTE STEEL LIMITED &  Joliett e  Quebec e  sub:flitted 

sections of two manganese steel castings for examination. 

It was atated e  ln a letter dated Juni  27the  1942 e  that these 

castings &  a jaw plate and a dipper tooth e  had failed in 

service at the plant of the international Nickel Company of 

Canada Limited &  Copper  0112f &  Ontario. It was also stated 
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(Source of Material and Object of Investigation,  contid) 

that chemical, physical and microscopic tests carried out 

by  different  laboratories were not conclusive. A  complete 

examination by  our laboratories was therefore desired in 

order  to clear up,  if possible, the cause of those failures. 

In this report,  the jaw plate and dipper tooth 

castinjs will be  referred  ta es Steel No. 1 and Steel  No  2, 

respectively. 

Macro-Examinationr 

FiGures 1 and 2 3how  the fracturasof the two 

castinÉs. 

r-ure  1. 

JAW  ?LATE 
FRACTURE, 

(Approx. 
1/3  sizci). 

"inc.i -Lre 2. 

DIPPLI1  TOOTH 
FRATURE. 

(Approx. 
1/3  size.). 
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Both sü(•'7P.I,k: were found to be fairly \JleGLm Figures

3 and 4 are ].)'t1otr>It2::.o:.'ogJ:'a1 Ç'!f3 a XIUO magnification of Steels

ivoF3o 1 :.3.:tao. 2 :i.°EspeCli:l.v':Z.'ty, after an etch in a solution of

^ ^°r_
a.

h-".^ ,̀ ^^7. ^At^^4 per cent r ^ ,'•(..^; .^_ ,C^ mi d in âa._»tr+^' t.:!^I.Ci lo Fi gures +:'a) and 6 are

tahoi,omâ.oroor^^^,?1..o of ''t;ho sw:; ateel^ at XIQtJQ magnification,

also ^ r^1 f ..^ }1 ^.t^̂,_..crĉ...^.a 1^ 7^..'1.r^„ ^t,if!.^C^ Y'^ ` ^_^.3^._.i?^V ê;. g c,.̂._t^ %`i.<t.4^^^ 1iit:f.r^l:i.lx..t ^..*a:1 r ) ^'^^^1i.^C.. Ca'ioT? o

the structure of S4f_:f.:l hoae Both e^.̀'.^too.f_s contain massive

free cr a;e'bi_ir? eU; (the iite et. ch?.nE cs o:rt ,3 {` ituoni. el along t1').^

grain bound^.^.râ.cs and also within the aainstl

1^^A. 3 to éi are il. t^.... bac.it of

l,^ï1j`^ m:.►'yL^ i^i7:C^'I.; ^k

Qyc;t:tsszon of F,.t^sult;:

The- composition; of the two Si;eel:ÿ were found to be

within the limi'Gs of '<<ho MA X, S;?E;cM..L,'1.Cat:l.oÿl for a1a k3'i;F1.t7itic

%1^•.lnc;£L:G.letle steel, except for the man3aneae content of Steel

No. 1. Bo th SLL'.•als were fairly Crlew and, Qparâ from the high

` ° ^b° ,<.,^^a.r.^^• 7^,^t•a_Ê ^.̂F3 oa,:1^t^ :iY]'^ in Steel tTo o 1, •^^^^^^:r.^. ,^^. to ^^avc.< :^eu.,:.

PrnpeTy.t.-y made 6 The small grain siza of the i.âtt.jtü:li1 indicates
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(Discussion of Results e  contvd) 

that the steel was not poured. from too high a temperature. 

The presence of free carbides in these castins, 

especially along the gra:Én boundaries, would have an 

embrittling effect and consequently would lower thoir impact 

physical properties. 

In order to get the se carbides in solution the 

castin must be heated to the proper solution temperature 

and to retain them in solution the casting must be quenched 

rapidly in cold water. It may be that the quenching  tempera

ture was too low or that the quenching rate was not fast 

enough. 

Concluions 

The failure of the castings  on  be attributed 

to the embrittling effect of the free carbides at the grain 

boundaries. 

• 	The presence of these carbides in the steel was 

due to a faulty heat treatment. 

00000000000 
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Figure 5. 
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Firmre 3. Fiure 4. 

X100, p1cral etch. 
STEIM NO. 1. 

X100, picral etch, 

SWEL NO. 2. 

X1CCO, picral  etch. 
STEEL NO ,  1 ,  
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(Photomicrographs, contld) 

X1000, Dicral etch. 
STEEL NO.  2. 

2111re 7. 

X100, )icral ctch. 

MIC?OSTRUCTURE  OF STEEL NO.  1. 


