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Examination of Canadian Dry Pin Track Shoes 
from Hull Iron and Steel Foundries Limited 

and Electric Steels Limited. 

Origin  of Marl and Ob ect of Investigation: 

Gn tu,..Ast 23rd, 194, the Division of Metallurgy, • 

Army ::;r1L -,inearin3 Design Branch,  Department  of Munitions and 

Supply,  Gttawa, Untario, submf.tted RequIsitfcon Ko. 580, 

AEDB Lot /c,. 	3,  covcrin four austenitic manganese steel 

Canadian Dry : . 1 n  track  :ho.  Two of the shoes had  been 

produccd by the dull Iron and Uteel Foundries Limited, Hull, 

Quebec, and tr;() by Electric  Steels Limited,  Cap-de-la 

Madeleine,  

For bhe purpose of comparison, complete 

metellurical .3xaminations 1/ ore  requested. 
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Chemical italysi: 

qss*urc,  of chemical analyses  made on drillings 

taken  through surfaces from which the  decarburization had 

been  rsaloved  137  ,;rinding,  were  aseollows: 

titi t 	aND •211ELI. 	=CMG  SMLS 

. 	, No  1  • 	2 	 ro. 3 	No. 4 
-  Per cent- 

• 

é 

Carbon 	- 	0.99 	1.01 

14anganese 	-  12.42 	11.36 

Silicon 	- 	 0.56 

Sulphur 	- 	0.019 	0.015 

Phosphorus  - 	0.07)7 	0.035 

Chromium 	- 	0.0F 	0.07 
411•0•■■■••■■• 

Hardness: 
• 

Imprebsions  were  macle on thick sections of the shoes, 

ustng  the  Brinell ›iardness  machine with loads of 500,  1,000, 

2,0C  and  3,003  kilorams.  The diameters  of the impressions 

were measured using  the 3rinell microscope.  The  results of  the 

measurements,  as  well  as the  BrInoll hardness number with the 

3,000-ki1ogram  l a d ,  are recorded in Table 1. 
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:DlilTbR  OF  Iii  	iON MILLIMETERS: 
B .H.N. 

MO- 140. 	• . 	LI-IL:ell  1oad3, kilograms - 	:  (3,000-kb. 
• . 	50u • 1 0JC  :  2O00  :  3 000 	: 	load \  

--/- 
: 	

• . 
• hull  Iron  und 	• 	 . . 
• • Steel N ) .  1. 	. 	2, 	 .  1 	2.6 	3.5 	4. 1 	 217 

: 	 . 
• Hull  Iron  a:..d 	: 	 . 

Steel No.  .-.:. 	 • 1 4 9 	2.55 	3.6 	4.2 	 207 . 
. 	 . 

Electric  Stesla 	. . 	 . 
No.  3. 	 : 	. 	 • ..0 	2.7 	3.5 	4.15 	 212 . 

• i.lectric  Steels 	: 	 . 
• No.  4. 	 : 	1.9 	2.7 	3 	 . 

	

.5 	4.2 	 207 



Figure 1. Figure 2. 
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Micro-Exawination 

iicro-specimens  were  eut  from thick and thin 

4 	 ,  sections ;;I: each shoe, polished, etched in 2  per  cent nital, 

and examined under the microscope. rio abnormal conditions 

were observed. Figure 1 shows the - structure  in  the  thick 

.section  of a Hull Iron and Steel shoe, while Figure  2 show$ 

that of an. 11ectric  Steels shoe. Both photomicrographs  are 

at 100  flaLnifications. 

X100, iital etch. X100,  17J.L41  ztoho 

STRU  't 	:-ELL 	 OF  ELECTRIC  ',TELS  SHOE. 
LW.) ST 

Discussion: 

The chemiCal analyses show that the steels  of t) oth 

producers co:irrm to specification. It is  probable  that the 

two shoes fror,1 Uectric  Steels  are  from the  3aMb heat while 

those of Full Iron and  Steel are from different heats. 

The only marked difference In the analyses is  in 

the amounts or  chromium in the steel.  Euh  l Iron  and Steel 

shoes contain 	to 0.07 per cent, while those  of  Electric 

Steels contain  3.22  per  cent. It seems very unlikely that 

this amount of . chromium  has been added to the  Electric Steels 
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(Discussioe, centyd) 

shoes purposely; rather, *_t, eeeels much  more probable  that  the 

chrendum hLe  bean introduced into the steel in  the  scrap.  It  

the latter ie  the case, a lack of violent oxidation in  the 

steelmakire:,  le Indicated. If the steel is melted 'soft n  the 

chromium snould oe reduced to a  low value. The low chromium 

values fn  the  hull Iron and Steel shoes indicate that  the 

constituene  metal has been violently oxidized in the steel-

making operation,as  the ecrap undoubtedly would contain a 

certain amount of chromium. 

o  difference in malleability was observed when  the 

diametere of. Brinell impressions made  with varying loads were 

measured.  The diameters were found to be similar for  each 

load  no matter what shoe was tested. The Brinell hardnesees 

of  the  shoes of each producer were normal, those  of Hull Iron 

and Steel verying from 207 to 2:7 B.U.N.  and those of Electric 

Steels varyin,;  from 207 to 212 B.H.N. 

2he wetallographic examination cled not show any 

difference Ir  the steels of the two producers.  No free 

carbidee  were  observed  in either the thick  or  thin secticns, 

indicatte,  e  ,eroper lleat treatment process. Figures 1 and 2, 

showine the  structures in the tbick sections »  indicate that 

the gra;n  sizes of  the  two steels are similar. 
••••••■■■••••••■ 

j0NCLU3I0N 3: 

The chemical analyses show that  the steels of 

both Hull  Iron  and  Steel and Llectrie  Steels conform to 

specificati.en. 

flee chromium content of the  steel from Zlectric 

Jteele  le -}'er  than that of the steel from Hull *Iron  and 

Steel.  if  this 1.5 due to the introduction of chromium in  the 

scrap,  the  lack of violent oxidation is indicated  in the 
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•  (Conclusions, conttd) - 

stealmakina: at Ut:-ctriz Steels, 

3. There is no difference in the malleability of — 

the steels fro;,1 the two producers as measured by meane of the 

Brinell hardnes2 tester. 

4. Th c  microstructures of the steels are similar. 
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