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Report Noa 710/S3 
iVate rtown Arsenal September 17, 1936 

Critical Points 

of Nttrldlnp; Steels 

Purpose : 

THe purpose of tills investigation was to determine 

the critical points of nitriding steels including an 

Armor Plate composition of the chrome-molybdenum-vanadium 

type. 

Conclusions : 

1. Aluminum contents of „50 and 1% raise the trans¬ 

formation point of chrome-molybdenum-vanadium Armor Plate 

80 and 30 degrees centigrade respectively. 

8. Nickel content of 3^ counteracts the effect of 

aluminum and lowers the transformation point of the 

Armor Plate composition some 30-45 degrees centigrade» 

3. .An addition of 1% aluminum raises the critical 

point some 25 degrees centigrade„ which is equivalent 

to the combined addition of 3't chromium and .40¾ aluminum. 

Experimental Procedure : 

Critical point specimens of the alloy steels Inves¬ 

tigated were machined as follows: 1-1/211 long, 1/2" dia¬ 

meter, with a 3/16" hole drilled, into one end to a 

depth of 3/4"» 
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Inverse rate curves were constructed as illus¬ 

trated in Figures 1 to 8 inclusive. 

Experiment al Re sui t s :__ 

Chemical compositions and the critical point 

determinations are given In Table I. 

Di soussion; 

The effect of nickel, aluminum chromium, and the 

combined effect of nickel and aluminum on the trans¬ 

formation points on heating of the Cr-Ho-Va Armor Plate 

composition is shown in Table IIffl 
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Trie results of tills investigation indicate that 

the addition of li aluminum is equivalent to the combined 

action of 3-% chromium and .4^ aluminum in raising the 

critical point of the Gr-Mo-Va composition. 

Aluminum in the proportions of „5 and 1Í raise the 

critical point of the composition in question 80 and 

85 degrees centigrade respectively. 

The well-known effect of nickel on lowering of the 

transformation point is clearly shown and it is interest¬ 

ing to note that a combined effect of 3i and nickel 

lowers the transformation point on heating 45°C. 

Furthermore, there is an apparent sluggishness of 

transformation on heating in the steels containing nickel 

and aluminum as noted in Figures 1 and 3. The transforma¬ 

tion appears to occur within a short range of temperature 

rather than at a definite temperature. 

Respectfully submitted, 
r / 

E. L. Reed 
Research Metallurgist 
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