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Purporm o:;" InvestigrAion 

F-J-.›om tfLmeD to Uelo.thia Dopartfflnt h9JJ rc-Defixo 

InqufkrIas concerning the bobwiour of high .tzmtt cmst irun 

W.hen. oxpoileà to 	£1.y.lo or to flying troll fragment, 

In orde •  to  g tv 	iri fk:ntolligont ey.,nE2,we.;r to thae.) inguiri„, 

this investlution was carrlod  out  

Two hie test cast Iron pltt)s, df.:men9içn 

24"x12"x5A3 b  were 	 n((.  . from, a Ccunry producing high 

tt cast irun. by a petented inoculation proccu,, Tho 

rad e obteined will refepond to hcmt troatm(=t,, 

Thoe plat 	wre analyse,. is,rtsd th«,n cut In halt s  

giving four piates'12 Inchoc„ Lquare,, Ttrect erwfi .,;hes‘z. plater,‘ 
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Plato NO,, 1 0  

t o No 0  

oll-quanchad from. 1550°  33. ' and drati,u at Gpoq , 7000  and 

1 ospec 1 Ivoly 0  Those:: plato.e worq,,:; then subm:,,.tt od co 

balMstic tests, FollowirE thî s 	 woeo obta ..Incd 

t• .:,torieno mochan*cal 

The chemAc&i 	 àfto two plat supiafled 

woro found to be, identiob,i 	 r-1 give,1,21 .  
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Treatmont 

Ti e, f our platos  eut  out of ths two pintos supplieA 

wol,o numbered "1" to '4" nnd  ro  4%oi ïø 'tà4 f oil owIng tre'ëitmeint 

Pla.to No „ 3. 

quench - 1560° F 0  
- - • 	 „ • for 30 	s 0  

Air c ool from draw„ 

Oil quench - 	F. 
DYlva 	• . - 700r.'• 	fOr 3.0 'Minutes °  

, Air cool from draw 

s 	q. uo.o, 	F „ 
'Dra".,-if • 	- 800°  F for. 30 lairrut s 0  

•A r ooç1 front draw, 

A s .  • e, 



Te;st;',.3 of cJa,,..,,b iron. Table  

1 	1 	70 
2 	GO 

BO 

24S6 
2412 
2e.U54 

!.A. oi.,.ueJct 
Droke 
Spallod bRok 

plate. 

Plate 
No. 

- 	- 

Testi'c 

B11 is tic to 	wore cai,rid c,ut ut 

Research Council. im Ottcwa„ cc,305 n  3a1re A/ P. elot wore 

uaed 	Wi.th  th S  :i1it.i available  itwa s net f‘5&2iblo to 

vary.  the strikin 	1onity. . It was Clor;A:0 -7.-0 decided to 

vary the angle of attack„ The results f.Y.r thoe.K, toots aro 

given In Table 1(„ 

rlate 	Shot 	Anglo of 	Striking Valocit -y . , . 	
Number Number 	Attack, 	 ..Peo r.)or 	 Result 

• 	...____- ______ •;'ia..Ae.q9,q 	scond 1 

e  1 	90 24,04 . 	Defbabc)4 pia -U.3_ 
- 	70 	 24`3.4 	 Defeated shet„ 

70 	 2448, 	Dofeatcd ahoi.4, 
4 	SO 	 2442 	$paild bacâ: 

of plato„ 	. 
5 	1 	. CO 	Not c)btaiwd, 	D6feated Shot ,  

2 	90 	Not obtained, 	Defe;ated plate. 
3 	70 - 	 2470 . 	Spalled back 

of plate. 
4 	, 

J .. 	80 	 o».cie, ,e.,,e,,,, 	Df)feated plate. 
2 	30 	 2444 	 Defeated shot. 
Zi 	48 	 2420 	Defeatcd shot., 

The results of  the  9e tosts are summarized in 

Table III. The critîcal aagle of iàttack is that angle at 

whic-b  ths plate is defeaUe.d 'under the conditions of teîJt. 

Table III 	- Summar,-  o'r 13;r1.11 -1.,;tin Teults , 

Critical angle cïr attack at a et] king  
velocity of 2450 feet per second fo'e 

1 	 - 	 00 
2 	 ,,, 	 80 
3 
4 	 - 	 CO  

(Continued on next page) 



Tens:no strength, Brinell hardness 
number' 

Plate 
No. 

' 

 

- Page 4 - 

(Ballistic Tests„ cont'id) 

The ballistically tostod plates were photographed. 

Tho se photograpi.hs are presontod in Figures J. to'8 inclusive, 

It ewuld-be noted that in Plate  No L.  Shot No. 1 broke, the 

corner out and In Plate No, 2, Shots Nos, 1 and 4 cracked 

U19 plate badly, Plates Nos, 3 and 4 wera not crackolL 

If;- echanical Pronorties 

Éltandard cast iron test bars  made in accoreWoo 

with A 0 S O T,M 0 '-SpecificaUon A-48-5 6 ,  Bar  Ap were machined _ 

from those plates and uaod to datormlne • the  tensile properties 

of these plates.. Hardyiesslues were also obtained using a 

standard Brinell tastin machine with a 10-mm, bail and a 

3,000 kg, load, The results of  tee  tests are given ta 

- 	IV. 	• 

9.2 oh o V 0 c. 	Mechanical Pro -oerties, 

J. 	- 	59,9 800  
2 	- 	56,,,400 	 461 
3 	- •61,500 	 388 
4 	

. _ 	
47,000 	 • 248 

Discussion of Results and Conclusions 

'The data collected in this investigation would 

indicate that a material .of this nature should not be don-

sidered for any vital structural pert that kill bo exposed 

to rifle or-machine-gun fire, Tho optimum ballistic properties 

were obtained  frein  Plate  No 5 but even with this plate it is 

highly probable that a cluster of throe or four shots could . 

seriously shaUor the plat s ,,  Suàh structures should ba 

fabricated from steel, it is true that the steel may-  bn 
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".it sholIl+:i. be Y1tient:€.C1X:od iâe?:'e that this quality of

c ais t Iron ^ eha^.F ed mcl?. botter in the ballistic tests thDx).

had Won w't",ic:i^iatv l„ This gooc^^ bt;h.:^vi.mx: Mat be inter.-.

prviia t.3. to mi°.em that the iron possesses the al.7i.t.ity to

absorb ;âhoM `̀6.": o an VCi;l° t; C i able degrC) 4., 3 that :?_ .`.3 , a5 oC)ài?.;3a:t' ed

to oxy?:.L i:R'r'wry grey iro^ o it ..? s toup p Howtir vii rp the WOO

bars showed no sYlEb€ta?'Ci°^-'.,'t1lo e longation or X'13Ket'{.C4n in 4i.reL^.
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Figure 1. 

Front of Plate. Back  of Plate, 

Figure 3. EleILL.12.  
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Photographs  of Plate  No, 1 after firing trials. 
Note pieces broken out or corner and spalling 
on the back of  the plate. 

Back of Plate, Shot No. 1. 	 Front of Plate, Shot  No  1. 
Front  of Plate, Shots  2,  3 and 4. 	Back  of Plate  Shztelibs, 213and 

Photographs  of Plate No. 2  after firing trials. 
Note cracks  in plate around Snots Nos. 1  and 4. 
Also  note spalling at back of Shots Nos.  1 and  4, 



Figure 5,,  Figure 6. 

Front of Plate. Back  of  Plate. 

Figure 7. 
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Photographs of Plate No, 3  after firing  trials. 
Note spoiling at back  of  Shot No, 1  and commencement 
of spoiling at back of Shot No,  3. 

Back of  Plate. 

firing trials ,  
back of Shot No, 1. 

Front of Plate. 

Photographs of  Plate  No.  4  after 
Note small &mount of spoiling at 

HVK:GHB. 


