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Origin of Sample and Object of InymIlEmtlel:  

On January 3, 1945, under 2equisition No, 0 0 T 0  4318, 

Mr, J, M, Gilmartin, I,Oc(M), for Inspector of Materials, 

Inspection Board of United Kingdom and Canada, Ottawa, Ontario, 

submitted for metallurgical examination a Plat bomb (Lot No, 

531) which had failed in proof firing test, 

Material: 

The inner and outer tubas of these Plat bombs were 

stated to have been made to Specificatisn IN, B, No, 59A, 

Based on H/188 0 B„ Approved 15th july, 1944, Due to lack  of 

material It was not possible to carry out a full  range of 

teats given in t2his specification. 



IMER TUBZ 

-  1-er 

••■ 

•  Pecroscople Lxar.o.lneL,  dont 

The netlree  o th side  but  frrtcture of the 

proof  x'iv  in composite  tail  tubs of  the nat  bomb  after 

Illustrated in  P1ga.7z, e 1. 

Flrure 1. 

SAUPLE AS :inEIVED. 

(Appraxirmtely 1/3 F,ctual size)‘ 

Chemical Anaiva 1 .:1: 

The res,..ilts  of  cbmical analysis of the dpner and 

outer tubas, together witu .11.o specified  compesitic,us ;  are 

given  In  Table  I, 

TA131,2 I, 

OUTR TUBE 
.f4Eacirrid 

C;r35-777-"---  

Anlysle ?  

Carbon 
Mangariesa 
3nicon 
Phosphorue 
Sulphur 

0 0 05-0.15 
• 0,50 riex„ 

" 
0,05 
0 0 Uà 	"  

0,10 
0,44 

Traes. 
0.017 
0,03 

0 0 K.i-0.40 
0,30-0,73 
0,25 
0.05  " 
0,0b 

0,33 
0 0 53 
0,16 
1,014 
0,034 
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Mocbanica  Tests 

ricrotuni]e 2:14.3cLmens  mdere  prepared in  àublic 

from  t".he inner and 	tues and tasted in the  Itc,uns .  
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Inner  tube 
Outer tube  . 

	

.170 	 122 

	

160 	 152  • 

• 	 .see 3 - 

(Mechanical Testa, conted) - 

tensometer. The following results were obtained: 

Tubing tested  

Inner (Found) 
n 	) 

"  (Specified) - 

Cuter (Found) 
(ti 	) 

(3pecified)  - 

TABU:: II. 

Ultimate Yield 
stress, stress, 

Posoio 

46,600 33,300 
50,000  45,800 
44,600- 

56,000 

75,600  46,100 
75,000  50,000 

36,080- 
56,000 

Elongation, 	Expan- 
per  eent in 	sion 
0.40  inch 	test 

32 0 5 
32 0 5 
30,06  

32,5 
32 0 b 	N o d. 
30.0 

Paàsed o  

•  Per  cent  in 2  inàhes. 

=  Not determined, 

Hardness Tests: 

The  hardness  of  the tubes .was  determined by  the 

Vickers method 0  usine  a  10-ki1ogram load,  The values obtained 

at  the fracture in the  unaffected zone  are  listed in  Table II/. 

TABLE  III.  - Vickers Hardness Number, 

At 	 In unaffected 
fracture 	zone  

■••■■«•■■■■11 

Microscopic Examination: 

Sections  of the inner  and outer tubes were eut from 

the  fractured  and  unaefected zones, mounted, polished,  and 

examined under the microscope in  the unetChed condition. The 

steels were found to be fairly clean, however, several fairly 

large silicate inclusions were observed in  the steel  of  the 

inner tube Figure 2 Is a photomicrograph.  at X500 magnification, 

showing one of these inclusions, The unetched  and nital-etched 

structures of the inner and outer  tube  are  shown, at X100 magni-

fication, in Figures 3, 4 0  5, and 6, 

(Continued on next page)  , 
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Figure 5, 

X100 0  une tched 

OUTER TUBE 
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X500, was t che 

SUOWING SILICATE INCLUSIONS IN INNER TUBE. 
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Discussion of Resultsl Conclusions;  

•  The chemical compositions of the  inner  and  outer tubes 

were  round ta  be within the limita  specified in Specificetion 

The  results obtained on mechanical tests  carried out 

on  duplicate microtensile test  specimens machined from the 

inner and outer tubes conformed to the specification. There 

was not enough material avallaole  to carry  out  expansion ard 

compression tests on the outer tube. 

The steel used  in the manufacture of  these tubes 

was found to be fairly clean. Several fairly large inclusions 

were observed in the inner tube. It is not felt that these 

inclusions would materially  affect  the tensile properties in 

the longitudinal direction. However, their presence wuuld 

lower the transverse  properties  of the  tubing.  The  micro-

structure of both tubes is typical of  normalized low-carbon 

steel of similar composition ,  ïihile too much reliance cannot 

be placed in microtensile  specimens, the results obtained 

would seem to indicate that failure cannot be attributed to 

poor mechanical properties. It is also considered unlikely 

that failure was  due to the presence of silicate inclusions 

such as were observed in the inn • r tubing. From the results 

of this investigation it  is  concluded that failure was due  to 

mechanical rather than metallurgical  causes. 
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