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of the 

ORE DRESSING AND HETALLURGICAL  LABORATORIES.  

Investigation No, 1752. 

Metallurgical Examination of Flange 
Discs for Smoke Generators. 

.0£1.41.nof_MIE2ria1_1£21_2f Inve3ti7ation: 

On November 6th, 1944, two flange discs (see 

Figures 1 and 2) for smoke generators were submitted, under 

Analysis Requisition No. O.T. e299, by  M.  H.  H.  Scotland, 

Inspector of Materials, for Controller General, The Inspec-

tion Board of the United Kingdom and Canada, Ottawa, Ontario, 

Tho covering request letter, dated November  6th,•1944 4  

contained the following rmaarks:  . 

"Please test as folluws: 

(1)Analysis o  

(2) Please  give an expression of opinion 
as  to the carse of marks  ringed  in 
red. Are they imperfections  In  the 
steel  itself, and will  they be detri-

.  mental  to the  purpose for whl.eh the 
discs are used?" 



Macro-Examination: 

Pigures 1 and 2 are macrOphotographs showing the 

cracklike imporfection in Disc  A  and the nblister s '-like 

imperfection in Disc B, respectively. 

ileure 1. 

-1111111111peinip_ 	r 

DISC A. 

Showing open cracklike  imperfection. 
My. 

Piure  2. 

DISC  B. 

Showing closed ublieter n -liXe :. -aperfection. 
ran 

A sample of  the  sheet steel was etched in 50 por 

cent hydrochloric acid at 170° F. in order to determine whether 

it was rimming steel or not. This test revealed a typical 

steel structure. 
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Chemi° 91-MAIZMP.: 

The followinr7 is tIle chemical anulysis of munrial 

cut from Sample B: 

Per Cent 

Carbon 
anganese 

Silicon  
Sulphur 
Phosphorus 

- 0,04 
- 0,20 

Trace. 
- 0,033 
- 0,001 

Microscopic Examination: 

Figures 3 and  4 2  taken at X50 and  X30  magnifications 

respectively, show the  exact nature of the  imperfections found 

In Discs A and  B.  Figure 5  is  a  photomicrograph, at X125 

magnification, of a  section taken from Disc B, further illus-

trating the imperfection  in the steel. 

o  

X50,  nital  etch,: 

'H  CWThG  NATUR OF IIAPRF2CTION 
POUND IN DISC A. 
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(Discuseioe, contid) 

upon the typical rimming steel atructure  as revealed by the 

macro-etching. 

It le obvioue, from  the photomicrographe oho=  in 

Figurea  3, 4 and 5, that the imperfections  in the finished 

•  Macs are due to defects in the  etecl. Theee  defects  are 

caused by gas bubbles left in the eteel as a reeult cf faulty 

rimming technique during the solidification period. 

The type of imperfection encountered in Disc A 

(Bee Figure 1), i.e . one  which appears like a crack, results 

from the tpening of the blister at the eurtace of the  sheet 

(see Pleura 3). The  "blister"  type of imperfection found in 

Disc B (Figure 2) le the reault  of an  internal  as  void which 

has not come to the  surface (80e Figure 4), The void shown 

in Figure 5  in  similar to that shown in Figure 4, but in this 

case it  lias  been flattened out during the rolling operation. 

These defects are, of course, of a eerioue nature, 

since they very greatly weaken the tensile prepertles of the 

sheet. Ilene°, sheet containing those defects  could  not be 

used for  vital par.  However,  lf  the flange discs  do not 

have  to withstand  eecenelve  pretepre  it  niai  be  permissible to 

uee these  parts. 
almffleme 

Conclusions  and Recommendatione: 

1 0  he leperfections in the  discs are due to  defect:E 

in  the oteol caused by leproper rineeing  technique  during the 

solidification of the ingot. 

2. The  defects  eeriously  reduce the strength of  the 

sheets, but the parts' may be used provided that strength  of t1-1 

material is not a prime factor. 

3. It is  suggested that a  review be inade of  the 

conditions under  which  the 	are employed )  in order tc 



(Concluaions and Rec'emmendations, contid) 

de;Germine whether  parts containing  such irperfections may 

or nay not be used. 
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