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BEA & OBERIRE DA
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Effect of Quenching and Tempering Temperature on

. ﬂigh Temperature Prepefties of 1Cr-11/4Mo-1/4V Steel.

Synopsis:

1Cr-11/, Mo-1/4V steel has been Wldely used as steam turbine rotor shaft material.

-Ryoichi SASAKI

It is

susceptible to notch brittlness during creep unless it is properly heat treated. The present
study was carried out to make clear the effect of quenching and tempering temperature on
the creep rupture (smooth and notched) properties of 1Cr- 11/4Mo-1/4V steel.

No. 1 specimen was quenched with 70°C/mn from various temperatures between 900 and
10§O°C and tempered at 660°C for 68 h. No. 2 specimen was quenched with 70°C/mn from
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955°C and tempered at various temperatures between 600-and 700°C. The obta1ned results

are, summarlzed as follows.

Low-temperature quenched mater1a1 had very fine grains, low smooth rupture strength,
. high ductility and was not - susceptible to notch. However, with an increase of quenching
temperature it showed coarser grains and higher tensile and creep rupture strengths, but lower
‘rupture elongation, lower ductility and higher notch sensitivity during creep. . Impact prope-
rties were very susceptible to quenching temperature. With an increase of tempering tem-
perature the material showed lower tensile strength, higher ductility and lower notch sensi-
tivity. Notch sensxt1v1ty was assocmted with either high quenching temperature or low

tempering temperature.
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" Table 1. Chemical composition (%) of specimens.

Spec. No. C - Si Mn l P S . Ni l Cr Mo A\
1 0733 034 | 0°85 0*008 0010 |. 0-09 124 1419 - 0°20
2 0°32 022 081 0°012 0°007 0°11 114 1+24 024

Note : No. 1 specimens were quenched with 70°C/mn from 900, 950, 1000 and 1050°C,

and tempered at 660°C for 68 h.

. No.2 specimens were quenched with 70°C/mn from 955°C, and’ tempered at 600,

625, 650, 675 and 700°C for €0 h.
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. Tempered at 660°C for 68 h
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Photo. 1. Microstructure of creep ruptured
specimen which was quenched from 1050°C
and temperéd at 660°C.~
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Study o\n"ZOCr—l'lNi:—zMo‘—0°2P type Heat—resisting' Stee}ll.\

(Study on'phosph()rus—modiﬁec'l heat resisting steel for exhaust valves—I)

" Kunio Kusaka, Makoto Osawa, Kunihiro TsuRuMI and Tadao FUKASE

Synopsis:

Some austenitic heat resisting steels containing 0°29 phosphorus for exhaust valves have
been evaluated by stress-rupture test at 650, 750 and 800°C, short time tensile test at room

and high temperature, hot hardness test, lead oxide crucible test and scalmg test. -

The addi-

tion of 0°29 phosphorus increases the precipitation hardening effect produced by carbide
. precipitation and results in marked improvement of rupture strength. The steel. containing

0°3% C, 20% Cr, 119% Ni, 29 Mo, 0°2% P and 0° 01% B has a good combmatwn of strength

~and ductlhty, and is found su1table for heavy duty exhaust valves.
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