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OTTAWA 	June 8th, 1.943, 

REPORT 

of the 

ORE DRESSING AND METALLURGICAL LABORATORIES,. 

Investigation No, 3_425, 

Examination of Three Broken Manganese 
Steel Jaw Crusher Plates, 

Origin  of RuLlest  El£1_211alt of  Investtion: 

On May 1Pth, l£443, three samples of manganese steel 

jaw crusher plates were submitted to these Laboratories for 

examination, Accompanying these samples was a letter, dated 

May lelth e  2_943 0  in Which Mr, J, R, Blais e  of the Soro: Steel 

Foundries Limited, Sales Department e  Sorel  c  Quebec, asked for 

chemical analysis and photomicrographic examination of  the 

parts and also gave the following names for the users of the 

material, 

Mark I: Beattie Gold Mines, 
Mark 2: Canadian Carborundum ° 

 Mark 3: Bell Asbestos Mines, 
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Macro-Examinationr. 

Sample marked lp in the "as received" condîtion e . 

was severely. cracked and coverod'irdth  ru st (Figure 1).- 

The two othersamples e  though mddized on surface 

appeared sound, 

Chemical Analves 

The chemical analyses of the the  pieces are given 

below as compared with the 1. 0 S 0 T 0 1vI 0  .Specification A. ,7128-35 

for austohltic manganeSo steel 

C ar b n 
Manganese 
sinoon 
Phosphorus 
Sulphur • 

• 1,22 
10,34 
0,19 
0,072 
0,007 

1,13 
13,79 
0,950 
0,069 
0,010 

1 0 20 	•1,0- 1 0 4 
1164 	10„0-14 0 0 
0 0 61 
0,073 	0,10 raiakr, 
0,015 	0,05 max, 

Haranoss . Detorminationl 

The*hardness of the samples was measured on the 

Vickers hardness tostel;using a 10-kilogran load,. The 

following results were obtained 

Vickers Pyrarui ldal 
HardnfDSE3 Number.. 

- Marked 1 . - 	- 	- .261 
Marked 2 ' - 	- 	214 .  • 
Marked 3 	- • 	- 	274 . 

>M1cro-Examination 

One metallographic sample was out from each of tho-

pieces °  All were electropollshod and etched, In 2 par 'cent 

nital„ 

Figure 2 (X500) shows the free carbides on the 

'grain boundaries of the twinned austenite (sample marked 1), 

• Figure 3 (X500) elms-an intercrystaillne fracture 
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(Mier0-,EXaMinatiOn , contgd) 

in the same sample° 

Figure 4 (X100)  shows  tho elongated carbides in 

the austenitic groundmass o  Note the polishing streaks whiCh 

fall to penetrate the carbides (sample marked 2). 

Figures 5 (X100) and 6 (X500) show the lamellar 

distribution of carbides In austenite in the s emple marked. Z.  

plscussion_q_RaspitmclusianA 

According to the specifications of the American 

Society for Testing Materials, the chemical analyses of  ail 

 three specimens conform with the given  composition. However, 

according to Mr o  jean Howe Hall, in his paper e  nAustanitic 

Manganese Steel Castings" published In SYMPOSIUM ON STELq:, 

CASTINGS, June 21, 1932, pages 200-214, the silicon  content  

should be 0 ° 30 to 1,00 per  cent ,; .1n this article, it Is 

pointed out that the silicon e  up to 1 ° 00 per cent, prorates 

the  fluidity of the steel, permitting !intricate castings 

to bomade without geoid shutg0 when pouring at low temperatureso 

Moreover, it is accepted that silicon has . nO harmful effect on 

the steel °  

The hardness of the meterial is  hi er  than mould 

be expected in normal austenitic manganese steel o  However, 

the presence of carbides and work-hardening might be Ulke 

explanation of this condition °  

The photomicrographie examination of the three 

samples has revealed that all throe of them contained free 

carbides °  The latter  are  especially objectionable when they 

are presont at the grain boundaries of the steol o  Their 

presence might be caused either by a too low quenching tempera-

ture or by a too short soaking period at this temperature °  

The temperature of quenching should be 1950 Fo.to 200Œ F o  The 
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(Discussion of Rosult 	Conc)us ions  ,contqd 

soa.king time should be long enough. to allOw all ,the carbides 

to go into solution.. • 

The dotrimental influence of these carbidos Inlet 

have boon the Cause) of fallurC of the Material,. 	. 	:• , 	•si 

The relatively coarso.grain size of:the)dietar. - 1S. 

an indication of 'a, high pouring temporature„ In  Order tc5 

:refine the gralne  it is recomendedythat. the steel. bepouredat a 

toMporaturo close•to the molting point„ It must be,:notàd. 

•that an austenitic menganeSe'steel cannotlegrain-refined 

by heat treatMent e  because this steel has Its first trans-

formation .:point Aci ai;  temperatures much below 60 0  'F 0  The 

• an  ornatioi fr om ;5," t 0 ce,. D iron whi ch 1S the basis of 
0 

grain rofining is . absent in this oase a  
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SAMPLE MARKSD 1, IN  THE 'AS RECEIVEDICONDITICN, 
••••• 

X500 9  nital etch, 
FREE CARBIDES ON GUAIN 

BOUNDARIES OF TVUNNED AUSTENITE 
IN SAMPLE. MARKED 1. 

MN,  

7r..500 9  nital etch, 
INTERORYSTALLINE FRACTURE OF 

SAMPLE MARKED  1, 

X100, nital etch, 
ELONGUED CARBIDES IN  - 

AUSTENITIC GEOUNDMASS 
Note the absence cf benetratlbn of the 
s teaks  on coebideo -  SPMPLE MARKED 2, 

X100, nitai etch, 
GENERAL STRUCTURE OF 

SAMPLE MARKED 3. 



Figure 6. 
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. 	X5009  nital etch. 

SHOWING DISTRIBUTION OF CARBIDES 
IN AUSTENITE (IN SAMPLE MARKED 3). 

«MO 

======== 

AD:GEB. 


