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ABSTRACT

To investigate the effect of austenitizing tempratures on the mechanical properties and corrosion
resistance of 0.19%C—13.6%Cr martensitic stainless steel, the changes in martensitic trasformation tem-
peratures, mechanical properties and anodic polarization curve were examined after changing the
austenitizing temperatures and tempering temperatures,

On increasing heating rate at the same austenitizing temperatures, As, A; and Ms increased. And the
M; temperature showed to be decreased with increasing austenitizing temperature.

With increasing tempering temperature up to 500°C, strength, hardness and impact value were not
changed remarkably, on the other hand the tensile strength and hardness decreased and impact value in-
creased after tempering above 550°C owing to the MGy carbide precipitation. The abrupt decrease in elon-
gation at the tempering temperture of 500°C proved to the precipitation of M;C; carbide. The effect of
austenitizing temperature on the mechanical properties of the tempered specimen showed to be decreased
in impact value and elongation at the austenitizing temperature of 1150°C.

At low tempering temperatures the corrosion resistance of the tempered specimen was not changed ob-
viously with increasing tempering temperature. On the other hand, the resistance decreased above the tem-
pering temperature of 600°C due to the precipitation of M,,Cs carbides. The corrosion resistance showed to
be improved with increasing the austenitizing temperature owing to the dissolution of carbides.
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Table 1. Chemical composition of the speci-
men. (wt. %)

C Si Mn P S Ni Cr

0.19 | 0.456 | 0.596 | 0.027 |0.0025| 0.455 | 13.61
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Fig. 1. Changes in dilatation with heating rate
up to maximum heating temperature of
950°C in 0.19%C—13.6%Cr stainless
steel.
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Fig. 2. Changes in dilatation with heating rate

up to maximum heating temperature of

1050TC in 0.19%C—13.6%Cr stainless

steel.
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Fig. 3. Effect of heating rate on the transforma-
tion temperature up to the maximum hea-.

ting temperatures of 1050C
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Fig. 4. Effect of austenitizing temperature on the
Ms, M, temperature, heating rete 40°C/
min.
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Photo. 1 Micrographs showing the initial carbide
morphorogies in  0.19%C—13.6%Cr
stai-nless steel.

(a) optical micrograph

(b} SEM
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Photo. 2 SEM micrographs showing the carbide dissolution with increasing austenitizing temperature
in 0.19%C—13.6%Cr stainless steel.
austenitizing temperature : (a) 850°C
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Photo. 3 SEM micrographs representing the effect of austenitizing temperature on the carbide precip—
itation at two different tempering temperature in 0.19%C—13.6 %Cr stainless steel.
austenitizing .  950°C, tempering : (a) 250°C (b) 650C
austenitizing . 1150°C, tempering : (¢} 250°C (d) 650°C
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Photo. 4 TEM micrographs representing the effect of tempering temperature on the carbide precipita-
tion in 0.19%C —13.6%Cr stainless steel.
(a) tempering . 500C (b} tempering : 600°C
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Fig. 5. Tensile strengths and total elongationas a
function of tempering temperature at
three different austenitizing temperatures
in 0.19%C—13.6%Cr stainless steel.
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Fig. 6. Changes in hardness and impact value
with tempering temperature showing the
effect of austenitizing temperature in
0.19%C— 13.6%Cr stainless steel.
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Fig. 7. Anodic polarization curves of 0.19%C —
12.6%Cr stainless steel in the 5% H,SO,
solution. The specimens were tempered at
250C, 450C and 600°C, respectively,
after austenitizing at 950°C.
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Fig. 8. Anodic polarization curves of 0.19%C-
13.6%Cr stainless steel in the 5% H,SC
solution. the specimens were tempered at
250°C, 450 and 600°C, respectively,
after austenitizing at 1150C.
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Fig. 9. Anodic polarization curves of 0.19%C-
13.6%Cr slainless steel in the 5% H.SO,
solution, showing the effect of austenitizing
temperature on the corrosion resistance.
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