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OTTAWA 	January 28th 9  1944. 

REPORT 

or the 
ORE DRESSING  AND METALLURGICAL LABORATORIES. 

Investigation No. 1586. 

Examination of Two Track Shoe Frames. 

seigin ,of Material and Obîect  of Investi ation: 

On January 12th, 1944, two track shoe frames 

(Analysis Requisition No. 00T. 4120) were submitted by mr,. 

J.  M.  Gilmartin, I.O.Y. 2  Ineption  Board of  United Kingdom 

and  Canada, Ottawa, Gntario. An accompanying memorandum from 

Mre F. C. Wilson, I.°  (Tanks), stated that  the  frames repre-

sented a  lot from which the rubber had been removed by heating, 

and  requsted  an examination to determine the  extent of decar-

burization which  had  resulted from this treatment. 

Hardness Suruy: 

Transverse sections were cut  from  the tubes and end 

connectors of  izlach  link at  the  points marked A, B, C and D 

in Yigure - 1. 

Hardness flarveys were made across these sections, 

using a Vickers hardness testing machine with  a  10-kilogram 

load. Hardness values were plotted against their distance 
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(Hardness Survey, conttd) 

from the surface and values at various increments of distance 

were scaled off the curve and are shown in Tables  I and II. 

Surface hardness measurements were not attempted 

because the surfaces of both links were badly scaled. Readings 

taker under such conditions would have supplied very little 

additional Information and, if inaccurate, would have been 

misleading. 

TAPLE  I.  -  LIJUINUe "G 2 ° 

VICKERS 	,1111n2:2=7 
Sec-: 
tion: 	 Inside 	 0- 1=init 

:0001*.Ce:003:.0.b5:010 :015:026: 	017.-15-757=7:757-6E7-(53;7577a  
•• 	 • 	 • • • 	 • 	 • 	• • • • • 	 • • 	• 	• 	• 	 • 	 4 	 • 	• 	 • 

A : 268:310:309:j10:310:310:310:310: 310:310:310:310:310:310:242:222 
• 0 	• 	• 	• 	 • 	• 	 • 	• 	• 	• 	• 	 • • • 	• 	• 	• 	 • 	• 	• 	• 	• 	 • 

B 18U:306:310:310:310:510:310310: 310:310,310:310:310310:300:209 
• • • • • 	• 	• 	 • 	 • 	• 	• 	• 	• 	• 	• • • 	 • 	• 	• 	• 	 • 	• 	• 	• • 

O : 209:2; :317:317:517:317:317:317: 320:317:520:320:320:320:317:170 
•• 	• • • 	 • • • • • 	 • 	• 	• • 

• • 	 • • • 	 • 	 • 	• 	• 	 0 • • 	• 

D g 200:255:315:315:315:315:316:317: 317:317:.520:320:320:320:320:188 
• • • • 	 • 	• 	 • 	 • 	• 	• 	• 	• 	• 	• • • 	 6 	• 	 • 	 • 	 0 	• 	0 	 • • •  

TABLE II,  -  LINK  FR.ÇE  NO.  5. 

0 
0 •••••••■•••• ••■•••■•■••••■•• 	vicurz3 HAUDN:JSS  mums 	___ __ , • ■••••••••■•••••• 	, 

Sec-1 	 DIstunce from  Surface _ 	. 
tion: 	 Inside 	 Outside 

: (75775 .1.7:-M773-37n77.75r:7.757M7020 :0 0eji7TrtTrUi70775e77-077577-75T _  .0 	•0 
• • 	• 	• 	• 	• 	• 	• • 	• 	• 	• 	• 	 • 	 5 	 • 
• 5 	 • • • 	• 	 • 	 • 	• 	• 	0 	• 	 t. 	• 

A 	133:330:330 :3MO:330:3 ,32:330:350: 322:33C:330:330:330:330:330:294 
• a • • 	• 	 • 	 t. • • • 	 • 	 • •• 	 0 	 • 	 • 	• 	• 	 • 	• • • • • • 

• 30633.,:333:333:333:333:530:330: 330:330:333:333:333:333:333:189 
• • • 	• 	• 	• 	• 	• 	 5 	• 	 s• 

• 0 	 6 	• 	• 	 6 	 • 	 5 	 • 	 • 	• 	• 	 4 	0 	• 

O 	266: 330 :360:363:363:363:363:363: 363:363:363:363:363:363:363:2L: 6  
D 	• 	• 	. 	• 	• 	0 	• 	 : 	: 

D g 259:327:327:327:327327:327327: 327:327:327:327:327:327:328:236 
• • 	• 	. 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• • • 	4 	• 	• 	0 	 • 	 0 	• 	• 	0 	• 	0 

1110•1•••••••••1 

D 5.stanee  from  Surfee  in inches 
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Microscopic examination was made of specimens cut 

 from the same locations, and the depth of the decarburized 

zone at both the inside and outside surfaces was measured. 

visually at a magnification of 500 diameters. The results 

are shown in Table III. One ,ipecimen was annealed in lead st 

1500' F, and cooled in line to produce a pearlitic structure 

In which the ferrite of the low-carbon arena would be more 

visible. The depth of decarburization was .again meanured and 

measurements checked with those shewn in Table III. 

TABI!E  Tr 

' 

amea•••■•••••■•••••••■■•■ DEPTE-M-PAI-71======_7  ,_7(11717-11 inche 
	rî'nTrn7", 	  

B 	: 	 A 	: 

Inside )0.011 :0,008 :0‘008 
surface): .0,012: e0.012: -0.012: -0.012: -0.011: 

C.006 :0.005 :0.006 
-0.007: -0.008: -0.007 

:0.008 :0.008 : 

Outeide ):0,011 :0 0008 :0.008 :0.006 :0.006 : 
surface):  -0.012: -0.012: -0 0011: -0.00'7 : -0.007: 

0.006 :0.006 :0.006 
-0.007: -0.007: -0.007 

• • • • 
• 0 	 • 	 • 	 ••■•■■••••••••■......••■••■•••••■■■•■•■•• 

Typical microatructures  at  the  surface and oentre af 

a section  are  shown In Figures 2 and  3 respectively. Both photo-

micrographs are at  500 maFaeifications. r2he white areas in 

Figure  2 are  ferrite, the dark areas drawn  martensite. Zhe white 

constituent, ferrite, is produced  as a result  of decarburizaticn. 

All areas  in  Figure  3 are drawn martensite.  The microstructure 

cf the  specimen which was annealed  in lead is shown in Figure  4e 

the white  areas are ferrite and the  dark areas  earbon-peer 

pearlite. 

.110111•■•■ 

Discussion: 

Hardness eurveye and microscopic examination  subetan-

tiate each other la showing  a  partially decarburized zone at the 

surface. Microscopic examination is the more accurate rethod for 
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(Discussion, contaa) 

measuring the depth of this zone and measurements taken in this 

way show a depth of  003e5  to 0,012 inch. 

.  The presence  of a  tempered martensitic structure (which 

is obtained by  a quenching and  drawing heat treatment) across the 

section is  R  definite indication that this metal has not been 

heated above its critical temperature while removing the  rubber, 

Cor if it had been, unless  an unusually high rate  of  cooling 

followed, the structure would not have been of  the eame type as 

that &lawn in Figure 3.  This  being the case, extensive decar-

burization would not be expected. Indeed, it is eractioally 

certain that the  partially deoarburized zone observed had been 

prcduced during sene previous heat-treating operation. 

Past experience hoe ehown that Ram Tank track pine 

in service ara subject to failures at the pin ends, ioep c in 

the same location  as the end  sections of the links. It ir 

notable that ahotblasting the  ends of the pin reduced these 

failures, indicating that they were caused by the action of 

alternating stresses. If these sections are subject to euch 

stresses, it is important that  the surface  fibre of the metal 

be In the best possible condition ta resiet thon, and a partially 

decarburiaed zone at the surface might well be harmful. alowever e 

 this could only be determined definitely by field tests., 

If reheat treatment is considered necessary same method 

of controlled recarburizaticn, such  as  outlined in OQD.M.L. Report 

of investigation  No 1E73 (January l8th,1S)44), is advieable, 

provided the facilities  are  available. 

Before any reheat treatment is attempted the ecale 

should be removed from the link surface by sandblasting e  tumbling 

or eame eimilar methodQ 
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coNcLumcgq: 

1. The trac:e;  link frames ara  partially decarburized 

ta  a  depth of  0 0005-0.012 :Inch. 

2. It is  posdble  that the end sections of the  link 

are  subject to high  alternting stresses. To resist these,  the 

surface of these parts  should be free from partial decarburiza-

tion. This possibility can only be checked by field  tests,, 

3. If reheat treatment is considered necessary, 

some method of controlled recarburization is advisable should 

the facilities be available. 

4. Before any heat treatment is attempted, scale 

should be removed from  the surface. 
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JOU, °tolled In •k 
per cent nital o  

PARTIALLY DECARBURIZED ZONE. 
Ferrite and low..carbon 

marteneite o  

9  otched in 
per  cent  nital. 

TEMPERED MARTENSITE. 

••■• 

IHM:GHB --Iguse...mmmee 

1-111,wte 1. 

) 

RAM TANK TRACK LINK FRAME. 
WM» 

igur  A' 

X500, etched  in 2 
per cent nital. 

FEnRITE  AND  CARBON,-POOR PEARLITE. 
■•••• 


