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THE EFFECT OF HEATING RATE ON THE PROPERTIES
OF HEAT TREATED STAINLESS STEEL (1)

Synopsis:

Seita Sakui, and Tsutomu Mori

In ordr to investigate the effect of heating rate on the phenomena in the heat treatment
of cold-rolled 18/8-stainless steel, two kinds of heating rates, i. e. 10¢°C/s and 10°C/mn were

applied.

The temperature at which the specimen began to soften was far higher in rapid heating
than in slow heating. This difference between both temperatures decreased with increasing

reduction of thickness of specimen.

The a phase which had been derived by cold rolling began to disappear at about 500°C in
slow heating and at about 600°C in rapid heating. At the temperature higher than 800°C,
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the amount of a phase in rapidly heated specimen was less than that in slow-heated one.
Rapid heating brought about very fine grain size at the end of recrystallization.
Precipitation of carbides was noticed at the temperatures between 600°C and 900°C with slowly
heated specimens, but in rapid heating the carbides did not precipitate at any temperature.
The corrosion behaviors of the specimens corresponded well to the precipitation of carbides,
thus the rapidly heated and softened specimens showed good corrosion-resistance compared

with the slowly-heated specimens.
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Table 1. Chemical composition of specimens

(%)
. C | S {Mn | P S Ni | Cr Mo

0°094: 0°91

(BYATBDHEE)

BULEL T A S S REO 2 ERET oK. RENIINEGE
Ex 10°C/mn L, FIEQBREGELRLD, 72iZbIT
K& wFo7. A% Fig. 1 (@) oX>AEKITI>
T, BEBRZBLUNET 20 TH 555, A LET
K7 2 —ZXBRANTHEDT, 72— XBEEHIEmE

072

@m50m9wmiww4wm

ﬂ‘F-
W
B B8
a
S
U el + fo
= Q-
(a) (b)

(a) Circuit diagrum for rapid heating

(b) Apparatus for rapid heating and quenching

I,I: Elements of electro-magnetic oscilograph
: Specimen '

: Fuse

: Electric cell

: Switch

: Shunt

: Frame supporting specimens

: Axis around which frame rotates

: Wire hanging frame to fuse

: Quenching water

Fig. 1.
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Fig. 2. Effect of heating temperature on
hardness and weight decrease at corro-
sion test for the 209, cold-rolled specimen.
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Fig. 3. Effect of heating temperature on

hardness and weight decrease at orro-
sion test for the 309 cold-rolled specimen.
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Fig., 4. Effect of heating temperature on
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o Slow fheating
e f;‘;ﬂlz ﬁm@}//adﬂess
o——o Slow fieating 3
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Fig. 6. Effect of heating temperature on
hardness and weight decrease at corrosion
test for the 802, cold-rolled specimen.
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Fig. 8. Relation between degree of reduction
and grain size after recrystallization.
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(a) As rolled
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(b) Slc_)W heated up to 600°C (c) Slow heatéd Iup to 750°C &d) Slow heated up to 1000°C

Photo 1. Microstructures of ‘the 60% cold-rolled specimens in as-rolled state
andjafter slow heating. X600 (3/5)

‘(a) Rapid heated up to (b) Rapid heated up to
1010°C 1045°C ‘

(c) Rapid heated up to (d) Rapid heated up to
1110°C ' 1340°C

Photo. 2. Microsfructures of the 609 cold-rolled specimens after rapid heating.
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AN ADAPTABILITY OF 5% Cr-CONTAINING STEEL FOR
' HEAT-RESISTING APPLICATIONS

Sadao Koshiba Dy. Eng. and Tsuneo Kunou

Hot work'die steels have been lately used for structural materials of airplanes and repor-
ted that they showed superior results for high temperature services. DAC and DBC which
contains 5% Cr are produced in Hitachi Metal Industries Ltd. as die steels for die casting.
And therewith the writers studied on quenched and tempered hardness due to different heat
treatment, mechanical properties at high temperature strength and oxidation resistance of
these steels, for the purpose of inspecting their adaptability for heat resisting uses. It was .
concluded that both DAC and DBC showed good properties as heat-resisting steel at available

temperature below about &00°C.
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Table 1. Chemical composition of specimens.
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A (USA) 0°38 1*10 0°34 — ! — i 015 ' 521 — 1 138 | 0440
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