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For the purpose of investigating the effect of austenitizing temperatures on the mechanical properties of 0.23%

C-13.6%Cr martensitic stainless steel, tensile properties, hardness, impact value and carbide extraction were

examined after changing the austenitizing temperatures and tempering temperatures.
The results obtained are summerized as follows.

The carbide laminations formed from hot rolling before austenitization could not be eliminated after austenitiz-

ing at 950°C. With increasing austenitizing temperature, hardness increased and showed maximum value at 1050

C and then slightly decreased. With increasing tempering temperature up to 500°C, impact value and elongation

appeard to be decreased but hardness showed nearly unchanged at austenitizing temperature of 1150°C due to the fine

M:Cs carbides precipitation. The abrupt increase in impact value, hardness and elongation above the tempering

temperature of 500°C appeared to change in carbide structure from fine M/Cs to coarse MaCs.
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Table 1. Chemical Composition of the Specimen.

(wt. %)
C Si Mn P S Cr N B
0.23 | 0.22 | 0.12 10.00790.0046( 13.58 | 0.011 [0.0014
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Fig.1. Vertical cross-section of a 13.5%Cr steel'.
L ' Liquid, A : Austenite, F . Ferrite, C; . Car-
bides(Cr, Fe)«C, C.: Carbides(Cr, Fe):Cs.
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Photo 2. Micrographs showing the effect of austenitizing temperature on the carbide dissolution in 0.23%C-13.5%

Cr stainless steel.
Austenitizing Temp. © (a) 850°C, {(b) 950°C, (¢} 1050°C, (d) 1150°C.
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Fig.3. Effect of Austenitizing Temperature on the
Hardness in 0.23%C-13.6%Cr Stainless Steel.
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Photo 3. SEM Micrographs representing the effect of austenitizing temperature on the carbide precipitation at two
different tempering temperature after austenitizing at 1050°C in 0.23%C-13.6%Cr stainless steel.
{a), (c), (e) : tempered at 500°C for 2 hrs after a istenitizing at 950°C, 1050°C and 1150°C respectively.
(b), (d), (D) : tempered at 650°C for 2 hrs after austenitizing at 950°C, 1050°C and 1150°C respectively.
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Table 2. Carbide Analysis Result of 0.23%C-13.6%Cr Stainless Steel After

Austenitizing at 1050°C.
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Fig.6. Impact value as a function of tempering temper-
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tures in 0.23%C-13.6%Cr stainless steel.
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Photo 4. SEM Micrographs showing the effect of
tempering time on the carbide precipitation in
the matrix of martensite after austenitizing at
1050°C and tempered at 500°C in 0.23%C-13.
6%Cr stainless steel.

(a) 2 hrs (b) 8 hrs (¢) 100 hrs.
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