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Examination of Armour Plate Samples. 

Origin of Material and Obleçt of Examination: 

On July eth, 1941, three samples of armour plate 

were received from Major J. L. McAvity, of the Department of 

National Defence (Army), Ottawa, Ontario. An accompanying 

letter (File No. H.Q. 46-1-73, Vol. 3, H.q. C 0 8822, D.T.R.) 

asked that the plates be examined in order to determine whether 

they would be a satisfactory material for steel helmets. It 

also stated that the plates were sent in by Mr. L. V. Sullivan, 

of Hamilton, Ontario, and that the steel was similar to that 

in plates dealt with in our Investigation No. 1043 (July, 1941). 
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Natllre_of §2._eples: 

Two samples, Plates 1 and 2, were of clecular shape 

and flat. The other sample, Plate 3 0  was semIcircular and 

bent. The average thickness of Plate 3 was 0.042 inch. Both 

circular plates were 0.041 inch 'thick. 

Hardneàs Tests. 

Hardness tests were made, using the Vickers method 

and a 50-ki1ogram load. The following table lists the results 

obtalned: 

g 
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hardness,g range, :average Brinell 
V.P.M. 	V.P.M. 	hardness 
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Chemical Analvalsg 

Drillings taken from Plates 1 and 

have the following composition: 

2 were  round to 

-751.7i76P"Tffrearilf6175:: 
:tuai,: per gdonum, 

g per g cent g per 
g cent g : cent 

Urbon,TMalFârTerireesiMlUE7FIIM7:-  
per 	geseo 	Per g Per 	gphorus 
cent : per 	: cent g cent : per 

, g cent 	g :cent 

0.62 : 0.77 g 0.20 : 0.019 g0.016 	Nil g Nil g Nil 
g Q 
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Microscopie Examinatîon. 

The steels contaîned about tne same number of 

non-metallic inclus -Ions as are shown in Figures 1 to 3 of 

Investigation No. 1043. The structures of the plates, 

revealed by a nital etch, are shown in Figures 1 to 3. 

as 

(Figures 1 to 3 follow on next page) 
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neure._ 2 , 

X2009 eta1 Etch. 	 X200pNita3. Etch. 

Plate l e  
showing Pearlite (dark), 

Ferrite (white). 

Plate  2, 
showingte (dark), 

Ferrite (white), 

X200e Nital Etch, 

Plate 3 9  
showing fea-t7Îreated 

Structure. 
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p4cus3ionof Resultel 

Manganese steel hats.that bad been submitted for 

examination in connection with another Investigation were 

fou -id to be 0.040 inCh thick. It Is assumed e  t2aen e  that the 

sheet under examination is of the correct thickness and would 

not require,re-rolling if - made into hats. 

Hardness tests Show that only Plate 3 was in the 

hardened condition. This latter plate has about the optimum 

hardness for armour plate Material. 

There is nothing unusual in the steel composition s 

 which comes within the requirements of S.A.E. Steel 1050. 

The manufacture of such a plain carbon steel involves no 

great difficult:Lea. The steel la of the same type as that 

reported on 1n Investigation No. 1043. 

The cleanliness of the steel indicates good steel-

making practice. The inclusions present should not impair 

the resistance of the material to projectiles as they are not 

elongated, The microscopic examination. confirms theresulto 

of hardness testing ln that it Shows that Plates 1 and 2 are 

in the annealed condition e  while Plate 3 has been .given a 

hardening treatment, The grain structure of the latter plate • 

is too fine to indicate whether it had been given the Peluench. 

and draw" or the austempered heat treatment.  If the high-

carbon steel at 465 Brinell does not crack under projectile 

impact the probability is that it has been austempered. 

The microscopic examination also shows that one surface of 

Plate I had been slightly decarburized. This accounts for 

the 'greater spread in the hardness test results obtained for 

this sheet. The fact that only one surface of this plate was 

decarburized and that Plate 2 was free from decarburization 

Indicates that the plates had been annealed in packs. 

(Concluded on next ne.ge) 
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OoncluO.onpg 

The three plates are of the saine  material as 

In plates reported on in Investigation  No 1043. The plates 

are of the proper thickness for steel helmets. Only 

ballistic tests would show whether steel helmets made from 

this steel would give suitable protection s  but it is consi-

dered likely that good results would be obtained if the steel 

were used in the austempered condition* The hats would 

differ from the hat now being used in that they would be 

magnetic. It is not known whether or not this is 

objectionable s  but it is thought that the bat  of a soldier 

working gun-laying equipment s  etc" should not be magnetic. 

However s  it has been reported that the respirator cannister 

is magnetic and affects a compass. If magnetic material 

is allowed in this part it probably could be allowed in 

a hat. 
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