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» Makoto HmveNO, Koji SmiBaTa, and Toshio Fujita

Synopsis:

The effects of morphology, size and stability of reversed austenite (yrev.) on the mechanical proper—
i ties have been investigated in very low C-high Ni-Steels with particular reference to the Widmanstit-
: ten-like 7oy, (yw). The main results are summerized as follows:
! (1) Precipitation of yy caused increase of tensile strength and yield strength of steels investigated.

(2) Strengthening by the precipitation of relatively stable yy was detrimental for the increase of
ductility at low temperature, which is the characteristic of low C-Ni-Steels.

(3) When the stability yy was relatively low, the high ductility at low temperature was obtained
together with remarkable strengthening by rw.

(4) Increase of absorbed energy together with some strengthening was observed in the steels in
which small amounts of very fine yy precipitated.

(5) The marked strengthening by the precipitation of a large amount of yy decreased absorbed
energy. Precipitation of (yrp) along the lath boundaries did not cause remarkable increase of hard-
ness but the decrease of absorbed energy by large amounts of 7,z was smaller than that by rp.
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Table 1. Chemical composition of steels (wt%).

Steel C Si Mn Ni Al Ti O

0.002 — 0.009 24.7 0.084 0.056 0.003
0.002 — 0.021 22.5 0.083 0.051 0.005
0.002 -— 0.009 20.4 0.075 0.052 0.003
0.004 0.08 0.20 24.2 0.083 0.053 0.004
0.005 0.09 0.20 - 24.1 0.025 0.002 0.004
0.003 0.15 0.20 26.9 0.025 0.002 0.005
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Fig. 1. The changes of tensile properties as
functions of temperature as well as volume
fraction of austenite formed when heated
to each temperature at 0.5°C/ min, (a)
steel A, (b) steel B, and (c) steel C.
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Photo. 1. Microstructures of steel A~C heated to each temperature at 0.5C/ min, (a) steel A, 485°C
(b) steel A, 535°C, (c) steel B, 505°C, (d) steel B, 555°C, (e) steel G, 500°C, and (f)
steel C, 555°C.
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Fig. 2. Effects of holding time at 460°C and
volume fraction of y on tensile properties
and absorbed energy, (a) steel D and
(b) steel E.
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Photo. 2. Mlcrostructures of steel D and E aged atv460°C (a) steel D 1h, (b) steel D, 30h, ()
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Fig. 3. Effects of holding time at 490°C and
volume fraction of y on tensile properties
and absorbed energy, (a) steel D and
(b) steel E.
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Photo. 3. The changes of microstructures in steel F with 1sothermal heat treatments, (a)

(b)T460°G x 3 h,f (c) 460°Cx10h, and (d) 460°Cx30h.
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Fig. 4. Effects of holding time and volume
fraction of 7 on tensile properties and
absorbed energy in steel F aged at (a)
400°C and (b) 460°C.
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