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OTTAWA 	February 23, :U.:ere. 

R .;EPOUT 

of the 

ORe: DREeSINU ArD  e:IUTALLUROICAL  LABORATORIà. 

Inveetigation No. 1800. 

-  Metallurgical  ::xeminatien  of  Steel Base 
Plato  131anks  for 5.5-inch Shells. 

Source of Vaterial and elUect of Inves:Ugation: 

On  February 15, 1945, three steel base plate blanks 

for 5.5-inch shells were received for examination, from Mr. 

H.  H. Scotland, Inspector  of Yeterlals, Inspection Board of 

United Kingdom and Canada, Ottawa, Ontario. 

An accempanyine; analySie requisition, No. 0.T. 4330 

(File Reference 12/4/1), requested that a full metallurgical 

examination bo carried  out on the steel in order to determine 

its soundnegs and  quality. It  wes stated that  the base plete 

had been subjected to the  same pressure  as the shell and it 

was desired to know whether any observed defecta would  be 

detrimental to the functioning of the eemponent part, It 

was  aleo stated that the base plates submitted were celd 

stamped from cold-rolled steel, 9/16 in. x 4  in platee, 
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Per Cent   

0 027 
0.91 
0.03 
0.032 
0.067 
Nod, 
N.d. 
N.d. 

Carbon 
Manganese 
Silicon 
rhosphorus 
Sulohur 
Chrmium 
Nickel 
t:clybdenum 

A v1swi.1 examinatiriJ 

mitted showed a rp:Àmber of very 

4 	 e : of th.:: thrt--3 ba2e p1t C 

raint nnes ucrcsc  the 	iiirJ 

surface of the metal. The plates Were ti.erl 

However, nr crackn or flaws wore...revealed in this test 	Orc 

of tho plates was next Î;iven a deep etch in a hot .solutfcn c, f 

50 per . cent hydrochloric acid in water. Figure 1 ahoyE thc 

structure cf the plate after a deep etch. 

rel  

STRUCTURE; OF PLATE AFTER DE:2 ETCH. 

(Approximately  2/3 size). 
•■••• 

phemical Analysis:  

Drillings were taken from one of  the plates  for 

chemical analysis°  The  resuïts obtainod aro given in Table To 

TA-51.3 I.  

•••■■••■•••••• 

None detected. 
(Note: Chemical composition not specifld.) 



62,7L(.) 

- 	3 

'echanical Tests. 

Tensilti  anci Charpy impac'.; specimens were preire.f 

from  samples of  the platc  in the  "as received"  ana "aftee 

quenching  and  drawing" oondi -U•no The results obtaine are 

given  in Table 

TUBLE  I I 

(;111..:N0W2D  IN ; lATUri 
"AS 	AT  1600°  i AND 

11E0z:1V Là1)"  11 ,21.2.alic:i AT 1C00  

Ultimate stress p.s.i.  . 74,200)  ' 	75,200) 
' 	) 	 ) 

	

Yield stress (5) , 1.)nc5..  - 54,(300) 	 61 0 ::00) 

	

; 	 ) 
Elongation s  per cent 	 i *  J 

in  I inch 	 -  34,0 ) 	31,0  ) 
)  • 	 ) 

Reduction in area, 	 ) 	 ). 
per cent. 	 -  59.6 ) 	72.6 ) 

Brinell hardness 	- 143 

Charpy  ir...pact„ ft.-lb.  - 	16** 	 2 9" 

156 

••••■••■• ■••■••er■”..0M.• ••••••■•■•my■••••••••••■••••••••■■••••■■••••••■••■•••••••■•••■•••••■ 

(L)  Determined by the dividers method. 
• Longitudinal to direction of rolling. 
se 

Transverse to direction of rolling. 

Pur cent in 4 times square root cf area. 

,Microscopic r.xamination: 

Speci,lens of the steel plate were prepared for 

microscopic examination. Pkure 2 is a photomicrograph, at 

X100 macilfication, showing the elongr.ted sulphide inclusions 

observed in the steel. 

(Continued on  next pace) 
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(Microscopic Examination,-contid) - 

Figure 2. 

.,aoo  unetched. 

Note elongated  sulphide tnclusions. 
«Mu 

The nital-etched structure of the steel  is  shown 

in Figure 3. The structure consists of pearlite, the lron-

iron carbide constituent, the dark etching material, and 

ferrite, the iron constituent, the light etching material. 

The steel has a slightly banded structure. :Zongated rulphide 

inclusions can be seen in the ferrite bands. 

21£1.1e22.. 
..-r-riY.Z..1% -e.---;% v  •  ;Pe ek, ?._ % _lit. . 11eve29b,,,  

,rip- ,(- -7  
'&4> ••  - 	 '  w da.•  ik 	1:,& ,

". 
 1 irPi .....e'lle tire. ■ • il.ees..* -*=..,nk•- •,,,: eie i. 1,, 4 z e. 441:e,,_ eL■ ;'i 

aqin_ v, x wicp,wor - f' . 	,.....--:- -1 :".  if 
;e1  : 4 r:q2h-e 74›ic2:".i e 42..zIel-..w 7i AL....kefe> ekelerfetlele.ie, 

lizte .eltzeAelnmiti41.1 

X100, etched in  2 per cent  nital. 
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ie^ steel ti7C.s fc^ur^^ to ::UVt, a caI Ccm*.,..:

:;ontent whIch rrras above the limita w':3 aj,ri&:ce

observed in the steel are assoc3wtod vrx th ^v1ndiz;^;a

^oin-VI eau9erl by the pxeLi.P -^Y c tlon vl. ferrt t-e xarc-,rd

The ferrita c>' bands •rT` .3. have C'. dist;rac;,i--y h;_s.t:.-..

:>hospr_ort?s conCert than ttri± of t:Y..o ^tQe l â.a a w?::c1e„ . z-i , ^,

ioca7. conceritr"tiniz of .,^t:,o^^y^hoz=c,:^ ^.c o^-^e of the rerrstn^:^ flor

the transverse rE3Etiii7i2^i^^ (il.'{J(^"^3(1ad by the b:3::;C1E%d ?"s'f+z''tlct?.,:3,

Charpy impact tests carrierl ckt on a tw ans't'ersF1 f:ui:

from one of the plates in the "a:r rece3 vod" ccnd.1t:icr< .^:.. ^w 3é1

rhat its impact srrQngth ra4 fairly q,.ezich f: ou.; 16OIG

and a 12001 F, draw heat L::*eatr,lent car»iod cut i.n thes'a

tories on a sun:f?"1o of this stoc1 did not r^move the t ► s...^,:!.Qd

struaturfl, but the. impact and yield stronfith were imprz+ved

c.onsiderably withcut Puiy appreciable sacrifice of ducti:.ity,

Th-3 resul cs Ui ciais i r., e^ti;;a^ïun show W:iat:

1o The steel has a high sulphur content:.

2. Its impact strength, while not speci.fUed,

is lowa

3. The steel has the siecified tonsile

strength and elongrationb

40 ;:xperimental tests shcmred that all these

properties could be ixip-revo '. by a quench,andmdraw heat

treatment„

50 The steel,, althouGh in none too good coi.-

dition9 should prove satiafactory for the intended

application.
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