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Report No. 710/271 
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EXAMINATION OF A FRAGMENT OF AN 

ARMOR PLATE CASING /ROM M. W. KELLOGG CO. 

Reference: 0.0. 470.5/2417 

Purpose 

The purpose of thla Investigation wae to deter¬ 

mine the composition end study the ml oros truc ture of 

a fragment of armor plate casing manufactured by the 

M. W. Kellogg Go. 

Conclusions 

1. The casing is a carburized high chromium 

product (9.7# Cr) containing the normal molybdenum 

and vanadium contents found in the Standard Chrome- 

liolybdenum-Vanadium plate with an addition of .85# 

Nickel, 

2. The micro structure shows very prominent 

grains which vary to a considerable extent in size. 

3. Pronounced grain boundary carbide was found, 

suggesting that the casing would be very brittle. 
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Method of Procedure 

An examination of the sample Included the 

following: 

(1) Spectrographlc analysis 

(2) Chemical analysis 

(3) Hardness survey 

(4) Microscopic examination 

Experimental Resulta 

1' Spectroftraphlc AnalvRjg; The spectrographic 

analysis Is given below. 

Iron - base metal 

Chromium 

Nickel 

Manganese 

Silicon 

Molybdenum 

Vanadium 

Copper - small amount 

Titanium - trace 

Aluminum - H 

Tin - " 

Tungsten - none 

Tantalum - " 

Columbium- " 

Cobalt - * 

Zirconium?- M 

2* Chemical Analysis: Chemical analysis of 

the sample is given below. 

.765 

Mn 

.32 

Si 

.370 

-Or 

9.70 

-Ü2 JL_ _N1 Cu 

.63 .24 .85 .04 
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MÉMlhMriÉ 

large grain found on the surface of the specimen. 

This large grain on the surface may be Indicative of 

a certain amount of surface decarburization, since 

the hardness survey indicated softer material at the 

immediate surface. 

Respectfully submitted, 

O / /0 c •, 
E. L. Reed, 
Research Metallurgist. 

S. L. Kruegel, 
Jr. Physical Sol. Aide. 
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(Ö) Fairly continuous carbide chains, 
segregated at the grain boundaries, 

Murakami etch, X1000 

(4) & (5) Polyhedral grains typical of 
austenitic structure. Note variation 
in size of grains. 

1^ Nital etch, X1000 MA1370 
MA1377 

t 

r (6) High magnification shows in greater 
detail carbides at grain boundaries. 

1% Nital etch, X2000 MA1371 
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(7) Extremely large grains predominate on 
the surface. 

1% Nital etch, X1000 MA1369 
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