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Orien of_Request  and  Object or Investigation: 

On November 6th, 1944, Mr. C. Co Stibbard„  Director 

of Operation, The  Board  of Transport Commissioners  for Canada, 

Ottawa, Ontario, submitted an oxygen cylinder, No. K11140,  for 

examination, to determine whether it conformed to the. amended 

Specification 3A  of the  Railway Association of Canada. 
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- Macro-.Examirationt 

.  The tube was sawn in half longitudinally, as shuwn 

in Figure 1. The ends of the cylinder were  Sound  to have been 

 formed by spinning. Examination after  a macroscopic  etch and 

under the microscope  disclosed no evidence -of a weld in  the 

tube; hence, the cylinder  is assumed to have been spun  from 

seamless tubing. The tube has  been drawn through a  finish die 

after the hot forming operation, as shown by the die scratches 

in Figure 10 Any ovidence of cold workAlaa been removed by 

subsequent heat treatment. 

The point of cloLure at the bottom was etched, and 

found to be leak-proof0 The internal surface of the bottom 

was ragged, as shown in Pijure 1. 

Wall Thickness: 

The minimum wall thickness  was  found to be 0,163 

Inch. The thickness of the  spun  bottom  at  the pointsof 

contact between the cylinder and the floor wes  0.241  inch 

.0.2221.911_e_elliA1 11: 
The steel was found to have the following chemical 

analysis; 
Per Cent 

Carbon 	 0.24 
ranganese 	0,54 
Silicon 	 0.18 
Phosphorus - 	0.008 
Sulphur 	 0.033 
Other alloys - 	None, 

Mechanical Tests; 

The steel was found to have the following mechanical 

properties: 

(Continued on next page) 
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(M(,chanical Taste, eentie) 

Yield print, p.s.i.! 0.24 proof cU'ese) 	54pC00 
Ultimate etrength, p.SG1O 	 - 83500 
Elongation, -per cent in 2 inches 	2e.7.0 
Reduction of area, per cent 	- 5905 

11.922eructure: 

A photomicrograph of the steel is shown in Figure 2. 

It is the usual normalized structure for this type of steel. 

rur/Iem. 

Discussion: 

The cylindar  was ferme by a opinning raeration. 

As no evidence of a weld was  found after the macro.wetching, 

it is aseumed that It was spur  from eeamless tubince 

Aftnr the fortin operation the tubing has been 

drawn through a flniebing die, but the evidence of cold work 

has bee‘e ramoved by haat treatment. 

The steel  bas a  uniform normalized structure. 

A comparison of this steel with the amended Speci-

fication ',A of the Railway Association of Canada reveale the 

followings 

. 	(1) The steel conforms to the chemical specification, 

which calls for a maximum of 0.53 per cent carbon,0.045 per cent 

phosphorue, and 00050 par cent sulphur. (Paragraph 5), 

(2) The material was  free  from seams, cracks,  lamina-

tien; or other seriouu defects. (faragraph 7). 

(3) The steel  VMS unifcrmly end properly haat treated, 

(Paragraph 10). 

(4) The etsel possessed an elongation of  27 per  cent 

In 2 inches,and the yield strength was 55 per  cent of the  ulti-

mate strength. This conforms to Paragrap:e 16(b), which calls 

for a minimum elemeation of 20 per cent and a yield  ecint not 
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(T)iscussion, cant's') 

greater than 70 per cent of the ultimate strength. The flatten-

ing test was not conducted. 

(5) The point of closure at the bottom was ragged. 

as shown in Figure 1, The thickness of the bottom at the points 

of contact with the ground was 1.48 times that of the minimum 

wall thickness. These eonditions do not conform to .'›upplement 8, 

• Paragraph 8, which states: 

"Manufacturo.--By  beat appliances and methods; dirt 
and scale to be removed as necessary to afford proper 
inspocAion; no defect acceptable that is likely to weaker ! 

the finished cylinder appreciably; reasonably smooth and 
uniform surface finish required. The internal surface of 
bottoms of spun cylinders must be free from fissures or 
other defects, and if not originally free from such defects 
should!be machined or otherwise troated to eliminate  those 
defects. The thickness  of  the spun bottoms  is  under no 
condition, to be 13as than two times the minimum wall 
thickness of  the  cylindrical shell; such bottom thicknesses 
to be measured within an area bounded by  a  line representing 
the points  of contact between the cylinder  and floor when 
the  cylinder is in a vertical position," 
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