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UriEin  of -atonal and obje_g_t of Investiation: 

On October 3rd, 1942, under Requisition No. 7B-2, 

A.C,D.B. Lot No. 100, ;)r. C. 	Drury, Director of ;:etal- 

lurey, Army Enbineering Desién Branch, Departnent of 

.,unitions and :;upply, 24 Adelaide Street r::ast e  Toronto, 

Ontario, submitted a steel track shoe for metallurecal 

emamination. It was stated that this part v,as received from 

the 1-7,xperimental A%, Canadian Armoured Corps, Camp Borden., 

untario. The link had travelled 1,407 miles and had 

developed a crack in the centre 1%0 The shoe was reported 

to have been manufacturad at.Campbell, ,iyant  and  Cannon, 

aiuskee)n, i„ich., from Pord 	4 steel. 



Carbon 
ManganfJsa 
Silicon 
Copper 

0,46 
OJ30 
0,33 
O54  

0,53 - 0,40 
0,90 

0,15 - 0,40 
0,50.- 0,60 
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Chemical Analysisg 

z3peelfleation 2  
Ford  No „ 4„ 
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Physical Proporbles 

The ph-us:teal nropertîes sceelfied are as follows, 

Tensile strength 
Yield point 
Elongation in 2 ineh6o 
Reduction of e.rea 
:6rinc11 hardness 

135 2 000 
120 2 000 

8 per cent 
20 	n 

286 - 502, 

Five m:i,ero-tenalJe soeimene were cut  from varioulk 

parts -of the casting and tested on a tensomeber, The follow-

ing results  are the averages obtained.; 

Tensile strength 
Yield point 
Blonàtion (total 
leneh of microspoelmon 

Reduction of arca 
Brinell 

1$6 .,000 p 0 s„1„ 
- 123 2 000 

11 per cent 
• 	îe 

269,, 

A notched standard izod ifflact - specimen was cut 

from the 	The impact strength was  tourd  to be  U. foot 

pounds., 

Micocoplc Examinatîong 

A micrespcimen was cut from the llnk and pollahed„ 

It was examined in 'i;he 	tchcd and nUal-etehed states, The 

unotched specimen showed the st(3o1 to be quite eleRn„ Figure 

at X500 maud.n.ca14m, 

a uniform structure, 
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SAE 1045 - Brirlell 269 
ME 1035 - 
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X500, nital  tch, 

STRUCTURE  OF  THE  LINK. 

Didcussion; 

The low Lmpact strength  of  11  foot  pound.s Is the 

most probable cause of  th a cracking in the eyehole wall. 

The  chemical anlyals shows that the carbor. value is well in 

excess of the urJper limit  of the speelficat.5.on.  This would* 

result in low  impact strength,  From. mecàanl.cel  property 

chart:i des :it cfm be zeen that for water-quenched cerbon 

steels dran to the same hardess the Im9act etreneh of  en 

SAE 1045 steel Is Iluch lower than that of en  SAE 1035: 

Thus, a dlffrence in 0,10  par ccnt carbon in an 

ordinary carbon steel }ias resulted in a droi)  of 21b. foot 

pounds in  the ilipact stronath. 

(Continued on  nt page) 

Nickel Alloy Steels International Nickel Co,,  Inc as  
bow  Yor s  N.Y. 



(DIscuss1on, cont , d) - 

It 1s rocollactod Umt '4* :1 cHrle,Ae difficulty was 

expDrionc&d at ono ti r e. vnth th Unorsal Ca-erlor linke 

made'out of Pord No, e stool; hie carbon was fond  to be:b 

t'ho reason for failure. 

c9eq4UIffl 

Tho stool has a low impact streagth, 

• • 	 1, Tho .tApa curbon cont*n IL, the most probabio 

oa'ase for the low illipact stvongth o  
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