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Or1J7in  of  Z,aulue: 

On . Deoetnber 21st, 1942, 	J. R. Blais,  of the 

- Sales Department,  5:-Aore1 atoel Foundries Limited,  Sorel, 

Quebec,  submitted two samples, one manked "24 x  15" and 

the  other "20 x 10',  eut  from man;anese steel  crusher jaw 

plates which  had failed after fiva and four days, respectivel 

in the service of  the Canadian Carborundum Company. 

Gb,lect of e_,,tudy: 

Requ ,.:st rias  made for chemical analysis of the  sarplcs 

and investiL;ution o2 the  microstructures,  in order to Ucttr-

mine, if possible, the  cauco of failure. 
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Chemical  Analyeeta:  

Drillins from the caetinge were chemically 

analysed. The reaults follow: 

n24 x 15" 	"20 x 10" 

-  Fer  cent  - 

Carbon 	 - 	1.09 	 1.12 
Manganeee 	- 	12.38 	12,40 
Silicon 	 - 	1.20 	 0.63 
Phosphorus 	- 	0.049 	0.062 
SulDhur 	 - 	0.013 	C.007 

••■••••••■■••■•■■•11  	 ■•••■•••■••••■•••••■■• 

kacro-Examination: 

The  Plates  broke  with  a brittla, crystalline 

fracture. Pores  upeto'about  1/8-inch.d1e.eeter,  most 

noticeable in the  "20 x  10" crusher plate, extended  back 

from the surface  into the interior  of the catin. 

Microstructure: 

A  specimen from each  ot the plates was polished 

and  then  etehed in 2 per cent nitrie acid. Both  specimens 

contained large eenounee  of free  carbide present as  patches 

of Globules and  as & network  around  the  grain bouudaries. 

This is illustrated  in Figures  1 and 2. 

Many globular  inclusions,  thouht to be  oxide, 

were diecovared in  both samples.  The largest, found in the 

"20 x 10" plate,  cas  approximately 0.018 inch in diameter. 

A shrinkage cavity  diaeovered  in the "20 x 10" plate is  shown, 

at 100 diameterm,  in Figure 

Dieouselon of  Ree441tee, 

The perosity  in the  plates was caused by faultc.  

casting technique.  These  pores would weaken the parts and 

for this reaeon :eay have contributed to their failure, The 

globular inclusions and the small shrink present in the 
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castine aro defects of mïncr importmce.. 

In the '24 15 plat the silicon îs rather high, 

but since tho sample has not an exceosive amount of silicate 

inclusions this is thought to be practically hnreiesei. 

gree;est engio• cause of failure ls cortainly 

the large ahmunt of free carbide present, because manganese 

steel devolopm its well-known toughaess only when all the 

carbon  i in oolution. 

T1-x-i  free carbides presont were caused by one or 

moro of Um followIng 

1, A qusneh from too low a temporature. 

O. lasuffîojent foaking time at the correct 

tauperature. 

5. à quench::that was not drastic enough, or on8 

In vihich eome delay occurred. 
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T2 ',.auro  1. 

n.i.tai etch. 

n24 x 15 n  CiLt$i-iF9 JAW PLATE. 

P ure 2 . 

X1003, nital 

n2O y 10" CUISHER ZAe PLATE. 
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Filire 3. 

X100, unetch(L 

SHRINK  IN  "20  x 10"  PLATE. 
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