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OTTAWA 	Janutiry 17, 19 ,IS. 

REPORT 

of the 

OItL DREpSING AND MICALLURCICAL LABORATORIES ,  

Investigation Ne. 1777. 

Examination of Dominion Magnesium Limited 
Alloy Steel Retort No. C-995, 

Origin of Request and Oblect of Investigation: 

On October 26, 1944, a sample taken from Retort No. 

0-995 was submitted to these Laboratories by Dominion Magnesium 

Limited, Haley, Ontario. Their letter of Octpber 25, requesting 

an examination to determine the cause of early failure, gave the 

following data on  this retort: 

Illageze;j1lIgn - 

	

Retort 	 mil  Thickness, 	 Life, in 
No. 	Alloy 	inches 	Blowups 	days  

	

C-995 	35-15 	 •  1 	 5 	 97 

5.12Aealaan Analgels - 

Carbon  1aau.n222 Silicon  Nickel Chromium Molybdenum  Copper 
-  Per dair=-  

0c13 	0.64  .  0.29 	40.09 	18.23 	0,23 	Neg. 

• 
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Visual Observatior: 

The outside and  inside surfaces .of the sample flubmittef, 

ara showr in Figures 1  and  2, 

A Cross -section was prepared and this is sheen in 

Fure 3. 

These figuros are  all about half siz.:). 

The retort wall, at the spot where this section  was 

taken, was only about iï Inch thick. 

There was  a  heavy scale deposited on the inaide  surface .  

The part of this scale  inmediately adjacent to the  metal  was a 

r;letallic grey in colour and was magnetic, 

Chemical  Analzsis: 

Samples of the retort metal  and the  scale on  the inside 

surface wore obtained for chemical analysis.  The result ;. arg3 

fiven ln  Table 1P 	 • 

Chenical Anal -7s1s. 

Metal 	Scale 
- 

 

Per  oei 

Carbon 	- 	0.03 
Silicon 	- 	- 	2.00 
Manganese 	- 	0.51 	_ 
Nickel 	- 	36.75 	9.15 
Chromium 	16.65 	rf;.44 
iolybdenum -, 	0.10 	 - 

Iron 	- 	- 	11.23 
Macnest 	- 	_ 	31.72 
Calcium 	- 	- 	465 
(.;opper 	- 	- 	0.05 

Microa_gluic Examination: 

A cross-section adjacent to the  Cailure was prpa..ced 

for microscopic examination. Pigure 4 is  a photomicrograph 

of the structure of the metal adjacent to the inner surface 

of the retort .  It will be noted that carbides are presnt 

In the notal Immediately below this surface. The S8C;ttl , r4 

ta  s been decarburized throuh almost the entire  thickne3s. 

Note, also,  the unevenness of this ,arface, 
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Discussion of Uesults: 

A comparison of the Shawin1an analysis with that 

for the metal, in Table I,  indicates that the metal has been 

decarburized, which is a normal condition after service 

The photomicrograph in Pigure  4  indicates that nenc of this 

decarburizatien occurred on the inside surface of the  retort 

but, as in the case of all previous retorts examined, proceeded 

from the outside surface. The presence of a magnetic scale 

containing chromium, iron  and  nickel on the inside of  the 

retort indicates that there is  sorte  corrosive action taking 

place on the inside surface, apparently reoulting in the 

formation of maeletic oxides. 
...age•••••■• 

Conclusions: 

The examination shows that in certain locall1;ed 

spots the retort walls become thin and that there 

magnetic deposit, presumably an oxide, containing iron » 

 nickel and chromium, at these areas The attack is 

therefore, not general but rether a localized one. It has 

been sugested that oxides present were trapped in the 

centrifugal casting,but non-surface oxide zones wculd b3 

expected to be present if this explanation were correcti 

No euch areas were found but at the present tine no alter-

native explanation of the presence of the oxide can bo 

advanced0 
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(Pace 4) 

PHOTOGRAPH SHOWING 
OUTSIDE SURFACE OF 

RETORT SAUPLE. 

PHOTOGRAPH SHOWING 
INSID11: SURFACE OF 
R -1,1TORT SAMPLE. 

(Approximately il. actual size). 	(Approximately î actual size). 

nere 30 

PHOTOGRAPH SHOWING CROSS. -SECTION 
OF RETORT SAMPLE0 

(Approximately i actual size). 
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PIIOTOMICROGRAPE SHOWING STRUCTURE AT 
INSIDE SURFACE OF RETORT SAMPLE. 

Note  distribution of carbide. 
IMO 
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