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ORE DRESSING AND 1,1ETAIA7JRGICAL LABORATORIES. 

Investigation No. l262. 

Ekamination of Welded Steel 
Tubing (Lot  No 205). 

Source of Material and Object_of Inwi,st4ation: 

On :rune 23rd e  1942 e  Mr. K. S. Rawlins e  Assistant 

Chief Inspector., Materials e  British Air CommIssion e  1785 Massa-

chusetts Avenue, Washington, D. C., submitted eleven samples 

of welded steel tubing for examination. It was stated (letter 

reference TÇ/69722) that some of the tubes were in the 'as 

welded" condition and that some had. been cold-drewn after 

we1din4;. Some of the  tubes were of stainless steel but the 

majority were said to be molybdenum-Chromium steels oi SM?, X4130 
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(Source of Material and Object of Invest4;ation, contld) - 

composition. It was requested that the tubes be ideni.;ifie 

bj measuring the out  side diameter and the :auge  thickness, 

In addition »  a chemical analis and a microsconic exarninatIon 

of each tuu'o requeted. 'The tubes will be referred to 

in this report 't›, Nos, 1 to 11. 

Measurements of Tubes'Roceived2 

"up 	 Outside diameter, 
in inches  in in Clae-) 

Chemical Analysfi. 

Tube No. ' Carbon, 
per _cent 

Chromium, 
ry2:r cent 

.Ulybdenun. 'aickel e 
 por celt 

Note. 	N.D. - not determined 4  
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Microscopic dxarolnation 

Specl;.mens v:rere cut from each tube and poli shed. , 

in the usual ma'nner on emery .  papers up to 0000. Tho steels 

were then poli shed electrolytically in an electrolyte 

solution of 20 per cent porchloric acid and 80 per cent -,;lact,L1 

acetic acid. The polishin required 75 seconds at 50 volt

After wastinL; in water and alcohol and dryinG e  the molybdenum.- 

chromium steelswere etched in a solution of 4 per cent picrfLe 

acid in alcohol, while tbe tue stainless steels, Nos. 1 and 9p 

were etched in the folicuin,:3 solution 	1 part nNO3, 2 parts 

HOl e  2 parts iy,lyearin e  and 1 part TÏ002. FiGuros 1 and 9  show e  

at X250 mau,nification e  the structure of the parent motal of 

the stainits steel tubes Nos. 1 and 9. Fiures 2, 3, 4p ft., • 

6p Y o  S e  10 and 11 show„ at  • 1000 maGnification„ the structure 

of the parent metal of the molybdenum-chromium SAT ,I, X4150 steel 

tubes  e  while Fiuuras 12 e  13 and 14 show s  at X100 magnification e  

the structure  of  the woldmotal of Tubes 2 0  'land  11. 

Discussion of Results 

The outside diameter and euge thickness of tbe metal 

in op.ch tube were found to be quite uniform, The chemicaa 

analysis showed that Pubes Nos. 1 and 	made of lem carbon 

18-8 stainless steel, whereas* the other hfbes were maLe of 

molybdenum-chromium steel of SAE X4130 composition. 'ne 

etched structure of the steel of the  tubes  at the wold after 

cold drawin was observed to be Identical Tiff.th the etohed 

structure or the pareht  :e bal 	A deep macro etch was required 

before any evidence of the  weld ir the drawn tubes was visiho. 

Conclusion,; 

From their uni.formity of  dimensions  e  chenicl analysis„ 

and microstructure e  it can be concluded that the tube  F:. wera 

prooerly made. 
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