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The Effect of Alloying Elements and Heat Treatment on the
Uniform Corrosion of 440A Martensitic Stainless Steel( | )
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Abstract : 440A martensitic stainless steels which were modified with reduced carbon content(~0.5%) and addition
of small amount of nickel, vanadium, tungsten and molybdenum were manufactured. Effects of alloying elements
and tempering temperatures on the uniform corrosion in the solution of 1IN H2SO4 were investigated through the

electrochemical polarization test.

When tempering temperature

is constant, corrosion current density in

active-passive transition point, Icorr, decreased a little with an increase of austenitizing temperature. In addition to
this, when austenitizing temperature is constant, longer holding time showed a little lower Icorr and Ipass, passive
current density. And when austenitized at 1050°C and tempered in a range of 350~750°C, best anti-corrosion
properties were obtained at 350°C tempering temperature while worst at 450°C or 550C. The specimens tempered
at below 450C and above 5507, similar and good anti-corrosion characteristics were obtained regardless of
alloying elements added, showing anti-corrosion characteristics are influenced more by tempering temperature than

by alloying elements.
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Table 1 Chemical composition of alloy used(wt.%)

Alloy No. C N S 0 Si Mn Cr Ni Mo \Y, W
No. 1 0.50 0.09 0.001 0.001 0.49 0.79 16.98 1.02 -
No. 2 0.51 0.10 0.001 0.015 0.50 0.80 17.17 1.02 - 0.40 -
No. 3 0.51 0.09 0.001 0.10 0.56 0.80 16.95 1.03 - - 0.40
No .4 0.51 0.09 0.001 0.10 0.51 0.80 17.02 1.04 0.68
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Fig. 2 SEM micrographs of alloys tempered at various temperatures
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Table 2 Icorr and lIpass of the alloys measured in anodic polarization curves

o Alloys
Austenitizing No.1 No.2 No.3 No.4
(EMPETaLe o) [ X107 | Teon(@h) | X107 | Ton(0h) |(m)x10°] Toar(mh) |p(nd)x10°
* As-quenched 135 9.2 - - - - -
850°C 154 91 289 86 574 96 38.2 121
950°C 147 109 232 97 281 86 259 114
1050°C 137 8.2 218 8.0 223 8.1 245 8.50
1250°C 3.70 78 146 19 9.13 5.4 16.3 8.90
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