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f.,2L4r RESOU1CIi3 

Mîne:e and Geolcgiy  Bran 

OTr2 A:.! A 	September 27th, 1943, 

REFOUT 
-- 

of the 

niTAILUIZ0ICAL LA33RATORIE3 0  

Investigation  No,, 1501, 

7,xam1nat1cn 	(Lustanitic Manganese Steel Track 
Shoes 'critining Cracs  Ln *trious Sections, 

Oriqin  of  Yat -Jrial  und ObecttcfInve_s_ILLIEttion: 

On 	23th, 1043, Professor J, U. MacEwan, 

Consultaht 	b7o  Dractor of Metallury, Army Engineering  , 

Design Branch, fe.pqrtment of Munitions and Supply, Ottawa, 

Ontario, submittd seven aUstenitic mananese steel Canadian 

Dry 'fin track  oPos  for examination. This request is  covered 

by âequisitior 	 AEDB  Lot No, 37::: 0  dated August 27th, 

1943. 

• .1°0;3  Lad  been produced by :lectric Steels 

Linitad, Ca)---la-Lladeleine, Quebec, anù showed cracks in 

various secti , ,:-eported to have ocourrec:. at some point 

in the  producrÀcn c:role,,  It was requested tha'.; . a oomp:et3 

metallursical em.ulinetion be carried out to determine'the 

cau.se of cracAinE0 
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Ware-Eysanination; 

ure 1 is a chart showing the system cf referring 

to various parts of the shoc 117  number °  lith  reference to it, 

the  shoes wore crac.kol  as  follows: 

1  SLO3 cracked at  Station No e  1. 
., 1 	II 	 II 	it 	 It 	II 4. 

IL 	:i 5.  
1 	11 	 11 	't 	 It 	if 	6. • 

1 l •t 	 II 	 'i: 	 If 	it 	ri _ 	 ' b  

1 	
It 	 it 	 1- 	 II 	" 	110 

The  cracks were quite deep, extending almost  through 

the section in  uver Instance. 

C.D.P. TRACK SHOE 
INSPh'eTION REF--)ORT 

eoz-roke   
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1.13 
13,7 
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Chemical Anarrais: 

DrilnEs for ehemicel analysis were taken :".rom tha 

surface laye s  rJrke  from the, laotal underneath after the  surfac 

nyer  had bn  removed by grinding s, to check for  any  der...arbur-

ization, 

The 	sults of the analyss we .:.e as follows 

SL •DE UO, 1 	UHGE NO 3  2. 
 ' 

Surface. 	Core 	Surface 	acre 
- fer cent  - 

iiardner..s.t 

• 11.)  ..i:, rdness  of  the  matai  varied  from  201  to  217 

Brinell a 3„00G-Id1cur:.7.m load. and0-second 

Heat  Tre:atv.e, -1: 

• A :eLton of one of the  shoes (uproximately  half 

of  shoei was r21:cated to 1 9 C-J0.°  1P, for 	hours and  quenched 

In  boili 	 A  cr.lk  was obsorved  in one of t;ha  web 

sections  ,LC .:e:-;  quenchi c  

..;Ici.,ecime:is  were cut  from a  shoe -throue;  Cie 

cracked  spcf:.ilon  and  away  from the  cracked  section,  A  micrc-

specimen  a sso  cut  from  the piece cf the  shoe which  heL 

been relicat - treatE!d o 	3pecimens wel'e  polt3lued î  e ,:. , 11d 

nita1 9  anO u=iï-ed  uner t .he  A.croscope, 

In UL t vo seelmens from the shoe before  rehoet 

t,ratment 9  very 	free carbides were observed,  howeveY s  

there  wer, , 	number of mfcroehrinka prescrit,  partioularI:y 

at the 	baaries.  Ii5..gure 2, at 100 diametere,  3hcv 
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(Micro-Examinatic:n, contld) 

such  a shrink on the section noar the  crack °  

Fi.. -Yure  2 

XICO„ nital  etch„ 

31.CTIOU  NUE CRACY °  

Note shrinkaF,e at the Grain boundaries °  

lecussicn: 

The  che-:cal anal,ces show that there is  slisht 

‘Cecarbur 4_zatiol, but it Is  7elt tha .0 there is rot enough  tp 

bo  considorea  serious °  The7 also -indicate the presence  of 

chromium  in the steal °  According  tc tho litersture, chromium 

ha3 the  roll -Di/in- ,i‘rects  •vten present in Rustenitic manganese 

steel: 

(1) It  ren.Lc,rs the  steol less  orifice,  tc heat treatment °  

(2) It  causes the  3t. 	work-hacden Hare readily °  

3) it incuces  a hisher  hardness in the unworked stseI 0  

However, it 13 fe , that the small  amount of chronium  preoant 

wo'lld have ve.i.-T ittle  effect  on the  properties of  the stee1 . 

Th chremium  either  msy  have  been added  purccsel7 

du. 	the  stnelt king or  ta‘r have been  introduced in ths 
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(DIscussim, 

scrap, 	..tH:ter is  the  case, insuificlent  deonic7,..tion 

In tho steelimin is indicated, as nil but. 	seall '::erctu,tace 

of the ohrolpi= 	be oxidized off wad ::ga to the  slac 

during  th  O 	vjln ttle atoel is "boiled" to  u:idlie  the• 

carbon due-  t c L,h. 	Ired value, 

•3c.:1on  cf  one of .Jh.s &.)oes araed  an bc., 1:-À3 

uuenched  in 	jj.  ':er 	19000  P O  Auatenitic manganese 

steel  shoe 	other produrs have been  if..van the  SW/8 

treatment  in  t'.(33(; :_zkboratorics 	:sve  not  cracked ..  It 

would  appear, taorfo ,7'e, that Clore  is  some r,mdarreniel 

defect 	 tc. ie.s:loüs  of this prcducer0 r.;-ntioned 

above,  this  defJ7,t i1t. e ..nnufficient ref_ning in  £he 

• 8te3Imakinr 

nut rossible to determine whether the cracks 

In the'shoes ,z,:- .7urred on cuenchin3, This could be definitely 

established onlj  r  observinc the process in the foundry, 

1•.•  11o"rah1c exT-ination indictes the presence 

of  ILicros:1;cinks, - particulErly at the i - rain boundarle, 	cne 

carbides wurb cbzerveci also, but the condition is  flot  & 

saricus oLe„ 

Th 	o.  ths craes cannot be cefinitely dater-. 

-lined by  a  routia 	 examinatiii. The r_closl,piztke 

certainly .:ontrU.uted to some oxtent, but t Is felt that the 

craced 1. ,,r2;e1 	cause uf some fundanental defect in 

iteel o  .f  it is t.r.23 .b ..1at the steel ha  s  not been sufficiently 

• refired,  th1L; 	well 1:1. the underl71ni: 
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CONCLUJION5: 

1, 	I.ere Las ),3-;r: 	oxeeive cl.zarburl.zation 

of to.0 links, 

omium is prenent  In the  steel, If it hes 

been iritrodttc 	the  scrape  inaufficient refininil in  tat!, 

irlicated, The anount  of  chromium preaont 

)er se e 	::ufficient  to have e_riy marked  effect on the 

roperties of  the steel, 

3, 	shoes of  this procleer tend to  crack, 

hose  of of:13r 	f:iducors  (:ip not 

F,re 	 i 	he  :etcl e  

at ti- o :vain  beuri:.ares, 

5, TIc  cause of the - craciez. cannct  be  defirite1y 

determned  by  t routine 	 exapination„ but  ti-,ere 

appeare to  be  erue fundamental defect in th steel, TMz; 

defect  !right be  Insufficient refininc e  as mentioned  above, 
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