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OTTAWA 	rarch 22, 1945. 

REPORT 

of the 

ORE DRESSING AND METALLURGICAL LABORATORIES. 

Investigation No. 1818. 

ixamination of Bulletproof 
Plate for Carrier Floor. 

"-=-,  

On karch 1, 1945 u requost was received from the 

Division of I.etallurgy, Army Engineering Design Branche  

Department of Funitions and Supply, Ottawa, Ontario, for a 

metallurgical investigation of two pieces of plate  from a 

sandwich panel for the bottom of Universal and V;indsor 

carriers. The covering requisition was No. 690 (AEDB Lot 

No. 583, Report 31,  Section n$ Test No.  1). 

Tho outer  layer was of 7-mm.  bulletproof plate 

(Specification I.T. 100, let down to  45-50  long  tons per 

square inch).  Tho inner layer (the  normal carrier ricer) 

was 1/8-inch  bulletproof plate. 

Mr. W. J. Cox of the Structures  Section, Division 

of Mechanical Engineering, National  Research Council, Ottawa, 

stated in a  letter (File No.  12-MO2-75)  that the  carrier hud 
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Origin of Request, contid) - 

been subjected to two land mine explosions. 

There was a slight bulge in tha 	plate when 

received at these Laboratories, The thinner plate was bent 

but it was not known whether this wae duo to the exploolow:. 

Chemical—DM-MIA: 

Chemical analysis showed the plates to have the 

following composition: 

Carbon 
Manganese 
Silicon 
Sulphur 
Phosphorus 
Nickel 
Chromium 
Molybdenum 
V Fin adium 

-Irin  • 
Plate  

- Per 

0.24 
0.77 
0.63 
0.020 
0.054 
0.88 
0.35 
0.16 
Nil. 

1/8-inch 
Plate 

tent  - 

0.24 
0.43 
0,44 
0,022 
0.055 

 0,41 
0.S8 
Trace. 
0.34 

111ROMMIIIMPIIMfrIe•IIMIMen. 

These  compoeitione correspond to no  alloy in the 

S.A.E. series. Specification 1.T 3  100 only  limita the carbon 

content to 0.30 per cent. :..oceptance is  based on ballistic 

performance. 

Mechanical Pro erties: 

Tensile,  tests were media on specimens out paralle:Z to 

the direction of rolling. Results are shown  bel:  

0.2 per 
Maxim= cent proof 

	

stress, 	stress, 

	

Plate 	...p.sdLlt 	2.s.i.  

7-rnm0 	100,000 	73,200 

	

98,800 	75,000 

	

1/8-in0 169,000 	168,000 

	

195,600 	165,400 

	

193,200 	165400 

	

195,400 	164,000  

Elongation, 
per cent 

•  in 
2 inches 

23,5 
23,0 

7.0 
8.0 
7.0 
8.0 

-eameo...1•101■M 

The measurement of reduction of area on the 1/6-nch 
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(Mechanical Properties, contad) 

bulletproof plate was difficult, due to  the  type of fracture.) 

exhibitod  by this plate (see Figure  1), Pour specimens wer 

pulled in Templin grips and a  fifth was pulled using self-

aligning grips.  One specimen was macro-etched to determine 

the  cause or this peculiar fracture but nothing of  significance 

was observed. Reduction of area was measured on eaeh side of 

the fracture  and the average taken. The results,  in all 

probability,  are low. 

Flaw 1. 

d 

FRACTURES IN  1/8-INCH  BULLTPROOF 
PUCE TT Gi<e'iC114112tiS. 

(Approximately  •  full size)* 

A metallographic examination revealed the presence 

of duplexed sulphide-silicate inclusions in both plates, alhough 

to a slightly greater extent in the 7-mm. plate (see Figures 2 

and 3). Fragmented oxide inclusions rere also observed in both 

samples. 

(Continued  on  next page)  . 
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(Micro-Examination,  contid) - 

Fivure  P Figure  3. 

X500„ nital etch. X500,  nital etch, 

STRUCTURE OF  7-mm., PLATE. 
MO,  

INCLUSTOYS 1U DLE:CARYiURI:'D 
ZONE OF 1/8 -IN011 PLATE,. 

The  structure  of the 1/S-inoh bulle tproof plate 

consised of a tempered martenets (Figure 1:), 'le structure 

of the 7-mm. plate was also mertensitic but the drawing  temper-

ature wus evidently quite higb, a fact which is borne out hy 

the hardnes values. It should be note that  Figure 3 repv9- 

sents  the  decarburized zone of the a/8-1nch plate while  Pf.gure  4 

shawo  th o core. 

11Af.79  4 ' 

X500, nital etch. 
STRUCTURE OF CORE aP 

BULLEWROOF PLATE‘ 
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(Micro-Examination, conttd)  - 

Mille neither plate could be classifie  as "dirtypi 

the inclusions were very long. 
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