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e:rigin  of Material atA_LUtpl_of InveAlletion: 

On May 2nd, 144, two test bere and a C.D.P. erack 

shos war(. received for examination, under RequIeltiet, el00 

O.T. 41'35, froze the Materials Division cf the Ineyeotiou Board 

of  "Oneted leingdom and Coda  „ Ottawa, Cntarioe  Accompanying 

the requeet lettorOEtie Ne. 12/4/4) and requialteen  was i., 

 copy of a letter (File nep. 4/10/WRAM/O„ May  l s  1944)  from 

Mr. F. O. Wilton, of the Tank Division, I.B.U.K. & C., Otteca s  

whieh stated: 

"Electric Steels have recently increased their 
soakime time with a view of getting the free carbif.em 
in  the  steel more ln solution. In the first experiments 
along this line s  they found that the test bar absor•eval 
the heat quicker than  th  s shoe itself, duo to the 
'amaller mas  of metal involved, which caused all6he, 
dezarburization of the bar. In order to produce a  lee 
weilch would be typical  of the choc  itself, they ecerad 
it to Impede the heat aneorptien. W9 are anxious to 
find eut if the Covered bar relich is 1Contified  ia 
representative of the eeos.n 

The bars were marked A and B for idenelficetion. 

lezbeequent  examination indicatod that A was  the ceveree  deld 

B the encoverod bar. 
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Chemical—Le1211/1: 

It was reported by Mr. R. 00 McGee, of the Materials 

Division, that the two test bars and the shoe were supposedly 

from the same heat of steel, Drillings were taken from 1/8 inch 

below the  surface, and these were analysed. 

	

Test 	Test 
Shoe 	Bar A 	Bar B 

Carbon 	- 1.11 
Manganese - 11.10 
Silicon 	- 0.79 
Sulphur 	-  0.009 
Phosphorus - 0.086 

	

1.23 	1.14 

	

11.65 	11.25 

	

0,76 	0.76 

	

0.010 	0 0007 

	

0.091 	0.092 
■•■■■••••••■•••■0111 

Microsomic   Examination: 

Microspecimens were  cut from each of the  test bars 

and the link. They were polished and etched in  2  per cent 

nital. Figures 1, 2  and  3,  photomicrographs taken at X250 

magnification, show  respectively  the structures at the 

surfaces  of  Bar A, Bar B, and  the link. 

Figure  1. 

X250, nital etch. 
COVERED BAR  A. 

(Note: Surface has not been decarburized - no martensitic layer.) 
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X20, nital 
. 	UNCOVERED BAR B. C Note  Heavy layer of martenete (0,012 in.)  st the  surface.) 

ww■••••■••••■■•■. 9  

X25C e :nita1  etch. 
SURFACE OF A PRODUCTIOr  LINK. 

(Note: Martenslte layer at  the  surface  (0.003in0) 
acme  decarburization ha e taken plare,,1 
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Discussion; 

The chemical analysis indicates that Bar A may not 

come from the same heat of steel as either Bar 3 or the link. 

From the point of view of this investigation, however, thie 

factor is immaterial, 

It can be seen readily, from the photomicrographs, 

that no noticeable decarburization occurs when the test specimen 

is covered, e,g, Bar A, -ahen it is placed. In the annealing 

furnace uncovered, a heavy decarburization takes place which,. 

an the subsequent qnench, gives a martensitic layer. This 

was approximately 0 3012 inch thick, as shown by 3ar B. 

The shoe, which represents a production lot e  ha s a 

layer of martensite about 0,003 inch. It is probably difficult 

to avoid some decarburization, especially if a long soaking 

period is ueed. 

Bar A  does not represent the surface of the shoe. 

A  covered specimen  of this typo, if from  the same heat e  does 

represent e  however, the metal in the shoe.  The bend test will 

conseauently give an indication as  to the relative  ductility  of 

the  heat of steel produced, not taking into account the  actual 

surface condition  of the shoes. 

Examination  of the ehce structure  indicated that a 

eatisfactery solution  of the carbides has been obtained. 

DUring the period when the headlese  pin was being 

tried, some difficulty was experienced when an attempt was  made 

to peen the collars of the Electric (2steels Lieeited track shoes. 

Pigure  3 indicates that this difficulty nay possibly have been 

caused by the  cracking s  on rivetting e  of the  brittle martensitic 

skin.  This may net only have caused  the peeninï;  difficulty but 

also may have been responsible  for the failure to keep the pin 

:.ocked  in during service. 
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CONCLUSIONS: 

1. Chemical analysis indicates that Bar 11, which 

was covered, may be of a difrerent . heat from either Bar B or 

the shoe, 

2. The covered test bar has not been decarburized 

and has no martensitic layer at the surface 

3, The uncovered test bar has been decarburized 

and has a martensite layer of 0,012 inch. 

4. The shoe has been decarburized and has  a marten-

site layer of 0,003  inch. With the long soaking period it 

would be difficult to avoid some decarburization. 

5 0 Althou3h the  surface of  a covered specimen in 

not representative of the shoe surface,  a bend test on this 

specimen will represent the relative ductility of the heat 

of metal from  which the shoes were caat, 

6.  A satisfactory solution of carbides has been 

obtained. 
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