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Synopsis :

Short-time tensile tests and creep rupture tests have been carried out on specimens
with different AI and Si contents and with different austenite grain sizes.
Room-temperature tensile strength of the specimens was adjusted to be about
60kgf/mm2 by the selection of normalizing, tempering and stress-relieving conditions. It
has been shown that Al and austenite grain size have little effect on both elevated
temperature tensile strength and creep rupture strength if the effect of variation in
room temperature tensile strength is corrected. By reducing Si content from 0.4% to
below 0.1%, both tensile strength at temperatures higher than 500°C and creep rupture
strength in the range of Larson-Miller's parameter less than 20~20.5X10**3 increase
by 2~6kgf/mm2. Therefore, 2-1/4Cr-1Mo steel, superior in both mechanical properties
at room and elevated-temperatures and resistance to temper embrittlement, can be
obtained by the lowering of Si content and refining austenite grain with the addition of
Al

(c)JFE Steel Corporation, 2003

AINIROR—UnbEETEET,




ll:"

UDC 669.15'24'28
620.172.251.2

21/ Cr —1IMofli ) paita sl 55 12 K397 ALSH,
15 J: F T’(fu HD/F\’}X.mU/ Al

i
Effects of Al, Si and Austenite Grain Size on Elevated Temperature
Strength of 2% Cr-1Mo Steel

% % {3

Shinji Sato Yutaka Ono

Synopsis:

Short-time tensile tests and creep rupture tests have been carried out on specimens with different Al and Si
contents and with different austenite grain sizes. Room-temperature tensile strength of the specimens was ad-
justed te be about 60kgf/mm’ by the selection of normalizing, tempering and stress-relieving conditions.

It has been shown that Al and austenite grain size have little-effect on both elevated temperature tensile
strength and creep rupture strength if the effect of variation in room temperature tensile strength is corrected.
By reducing 5i content from 0.4% to below 0.1%, both tensile strength at temperatures higher than 500°C and
creep rupture strength in the range of Larson-Miller’s parameter less than 20~20.5 x 10? increase by 2~ 6kgf/
mm?.

Therefaore, 2% Cr-1 Mo steel, superior in both mechanical properties at room and elevated-temperatures and
resistance to temper embrittiement, can be obtained by the lowering of Si content and refining austenite grain

with the addition of Al.
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Table 2 Heat treatment of the Spec:mens
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*  Cooled in the air

**  Cooling rate : 48T /h
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Rupture stress and reduction of area

as a function of Larson Miller’s parameter
for the specimens of material No.3 with

different austenite grain sizes
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