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0.35 
0.97 
0.71 
0.042 
0.052 
1.10 
o.ao 
0.02 
None detectel. 

Carbon 
Manganese 
Silicon 
Fhospho:us 
Sulphur 
Nickel 
Chromium 
Molybdenum 
Vanadium 
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Material Received: 

pligure  1. 

IDLW, •IZS• BRACrET 0A3TING. 
(Approximately 1/10  sise).  

Chemical Analysil: 

Drillings taken from the casting were analysed and 

found to half,* the following chemical composition: 

PEJ:c Cent 

nyslçal_yests and ileat Treatment: 

Tensile and izod tests were carried out on two 

specimens of  th n casting in  the "as received" condition,  and 

also a tensile and an izod test on a third specimen which  was 

wLter-quenched from 1650°F , and drawn at 1200°F., the bar 

being quenced from the draw‘ The following results were 

obtained; 

(Continued on next page) 



Brinell  hardness 
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.(Physical Tests and Heat Treatment, conttd) 

3P2C1M-i=renere---  
• HO.  I 	NO. 2 	NO. Z., (WATER- 

RWEIVLD) :(AS RECEIVED):  qUENcHED 
• •  AUT  

•••■■••■ ■•••■■•1011•••••••••■•••■•■••••••• 

Ultimate stress,  p.s.i. - 	107,000 
Yield 9 P,Seio - 	88,500 
Elongation,  per cant in in. - 14.5 

11 	It 	II  n 	 . 

Reduction  in area, percent  - 	16.5 
217 

Diem ,  of  tensile bar,  inches  -0.505 
Izod Lm act ft. lb . 	 15 

	

100,700 	110,300 

	

92,700 	95,200 
9.0 

1:5). 	 15.0 

	

16.1 	 17.9 
217 	 241 

0.282 	 0.282 
	  20 

Broke at gauge  mark. 

(NOTE: All  fractures had coarse dendritic  structure.) 

MicrosconLE_Examination: 

A 3pecimen was removed from the  casting,  polished, • 

and then examined  under  the  microscope  in  the unetched 

condition.  Apart from  a  number  of sulphide inclusions, the 

steel  was  found to  be fairly clean.  The  steel was next etched 

in a solution of  4 per cent picric  acid in  alcohol  and  re-

examined. Figure 2  is  a photomicrograph at X1000  maeltleation. 

The  structure consists of fine pearIite. 

ele..2121) 2 . 

X1000,  etched 	4 per  cent pieral. 

Discussion cf Results:  

The composition of the  steel  was similar  to tht 

of  an SAE 3135 steel. Nickel-chromium  steels  of  this 

composition  are  subject  to temper  ambrittlement .  and  should  be 
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(Discussion of Uesults, contld) - 

quenched frcm the draw in  order to  obtain the best  impact 

properties.  The  steel  had a  coarse dendritic fracture. This 

.probably  accounted  for  its  low Izod  impact strength.  The 

izod  values were only  slightly  increased by a water-quench-

and-draw  (quenched in water from the  draw  temperature)  heat 

treatment. A hjgh-temperature. homogenizing  treatment  prior 

to quenchinE  an  c'i  (rawing nrobably nould  be necessary  to  break 

up the cast denCritic structure. 
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