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0ntar5.o. 

Or.11,en of Samples 

of tho Bor.ah Foundry Liet.to1 9  0ttawa9 	 submttedvtb.y.q;)o 

toat barn und two Mark  111 tculk track link?. an. namplon 1:or 

'invoatigatIon 0 	. . 

A11 of thoso spoalmons woro roportod to -bO made of. 

aunton:Ulo manganEno staol, Tho throc tost bars 0  numborod 

1 9  4  met Y 9  woro c uencbod In wator aftor bolng hoatod 



(Origin of Samples, contld) - 

different parts of s...r1 oil-fired furnace bold  al.;  1850*' F o  

A radiograph (made at nul ].  Iron & Stool Founfes Lt& e  Mull »  

Queboo)„ of  th  o two track linlïs, identified. as Nos °  1 and 2 e, 

revealed the presence of cavities lu those castings °  

Object of Study',  

An investigation of the microstructure of the test 

bars and a determination of tbe nature of cDmitlos in the 

track links, wore reQuested o  

Microstructuros 

Micro-examination of tho throe .1:,est bn,rs :rovoald 

that oach of them tad globular pe.pticies of froc carbWo 

The arrangamont of theso carbides conforms.  to  a dendritic 

pattern °  In Tost Bar. 4, some of the carbide conotitucnt 

ha  s been rejoctod to tho-  grain boundaries o  Rhotomiclrographs, 

at 250 diamotars„ of Test :Bar;  l e  4 and 7 are given In 

Figures 1, 0 etnd 5 e  respoctivly °  

ny,55a1„.. Examinat .4ng 

Tho two track links were sectioned through  ara o 

which the radiograph  had shown to be defective °  Figuro 5 

is a photograph.  of  Link  No,  1 .fter Et small eyehole had  bon  

removed °  Tho surfaces of the tvo cavities ln the upper ri2ht 

band corner ars smooth., while those of the Others arici 

dendritic o  

The defects F.iholpn in. Figure 6 war-Prosaat in a 

largo oyoholo in Link No o  1, These cavitlo  have  ymmetrical 

outlines. and smooth lined zurfaco o  Tho cavities illustrated 

ta Figure 7 0  h.',om a largo eyehole of Link  No  2, havez  

irregular outlinen and rough surfo.ces o  • 
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1)1scussion of Rosultbs 

The nature of the carbide particles pronent in the 

heat-treated test bars indicates that those specimens were 

quenched from too low a temperature e  the carbide never being 

comPleteiy In solution This condition could also have 

resulted from Insufficient soaking time but this possibility 

is considered less likely. 	The carbide at the boundaries 

of the austenite grains in  Test  Bar 4 shows that so» delay 

occurred ta the quenching of  ;hi.  s sample 0  

The w(p ca•ities In the upper right hand corner 

of Figure 5 were caused by gas from the chill situated at 

this point„ The others In thin picture are .shrinks, The 

location. and nature of the defects shown In Figure 6 Indicate 

that thoso .wre probably caused by gas The defects in Link 

No o  2 (Figure 7) seem to be shrinkage cavities. 
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azure 1. El&E12. 
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X250$  nital etch. 

TEST BAfl 1. 

X2500  nital etch. 

TEST BAR 4. 

Figure Z. 	 Figure  4. 

X250$  nital etch. 

TEST BAR 7, 

X100$  unetched. 

TEST BAR 7. 

Note inclusions In the steel. 



Ft-eure 5. 

DEFECTS IN LINK NO, 1 0  
(Approximately siie). 

•••• 

Ft,mre 6. 

DEFECTS IN LINK NO. I. 
(Approximately to size). 

\- 

DEFECTS IN LINK HO. 2. 
Approximately to size). 
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