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Recrystallization and Hot Tensile Behaviour of Single Phase
Stainless Steels

Yasunori TORISAKA, Toshio SUZUKI, Yasushi WATANABE and Matsuo MIYAGAWA

Synopsis :

This study is aimed to investigate the recrystallization for grain refinement and the hot tensile behaviour
of single phase stainless steels, namely ferritic Fe-17Cr(SUS430), austenitic Fe-18Cr-8Ni(SUS304) and
Fe-25Cr-20Ni(SUS310) so as to examine their possibilities of superplasticity.

The influence of reduction in area and annealing conditions on static recrystallization was investigated.
Subsequently, m value and total elongation were measured for evaluation of superplasticity, after hot ten-
sion tests were carried out for recrystallized stainless steels sheet at various temperatures below the re-
crystallization temperature and with various strain rates.

A critical working reduction in area required for recrystallization was about 25% for SUS430, a few %
for SUS304 and 20%. for SUS310. The fine grain size was obtained under the optimum recrystallization
condition for SUS310, though it was not obtained for the other two types of stainless steels.

Among single phase stainless steels, only SUS310 with the recrystallized fine grain size showed super-
plastic behaviour and its maximum elongation exceeded 200% at 1088 K with the initial strain rate of 4.2
X10 47!

Key words : SUS430; SUS304 ; SUS310; recrystallization ; critical working reduction in area; strain rate;
m value ; total elongation.
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Table 1. Chemical composition of various stain-
less steels (mass%).
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Material C Si Mn Ni Cr

SUS 430 | 0.07 0.63 0.25 0.10 16.22 — —
SUS304 | 0.022  0.35 1.25  10.39 18.53 — —

SUS 310 | 0.04 0.98 1.51 19.42 24,58 — —
a/r 0.012  0.74 0.70 6.30 25.00 3.30 0.10
39 55
M w /
¢ 3 I ‘
)__ ~ (- ™
\J Py T -
2N
20
52
Length unit in mm. t=1
Fig. 1. Size of specimen for tensile test.
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Fig. 2. Effect of annealing temperature on hardness

for SUS430 at room temperature.
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Fig. 3. Effect of annealing temperature on hard-
ness for SUS304 at room temperature.
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Fig. 4. Effect of annealing temperature on hard-
ness for SUS310 at room temperature.
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Fig. 5. Relation between rolling reduction and
annealing temperature required for 100% recrys-
tallization when annealing time is 1 h.
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Fig. 9. Lno vs. Iné curves of SUS310 obtained by

tensile tests performed at temperatures indicated. (o :SUS310-A, e : SUS310-B)
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Fig. 10. Effect of testing temperature and strain Fig. 12. Effect of testing temperature and strain
rate on total elongation for SUS430. rate on total elongation for SUS310.

— 128 —



LEIES RS LI P N2 1197

SUS430, Fig. 8, Fig. 11 i& SUS304, Fig. 9, Fig. 12
i3 SUS310 o Tchs. 22T, Fig. 9, Fig. 12
AMIETHRMZ0 F T 25ES %2 /RT.

. % =

-1 BHSED

SUS430, SUS304 3 & UF SUS310 W11 & Pkl sl
T DRE LRI TwA,. Z0EAWI
Fig. 5 T/RLZZEBOTHD. KWAh o, HEHTLHO
WK, b bEREMIE B X% SUS430
T 25%, SUS304 T# %, SUS310 T 20% DHIZ %5
ZENbRL., LLAHS, EHEE D Fig 6 B
U Photo. 1 T/RL7:KH 12, 7&zBRMIE %L
LTd, ZONIEDMRGT LS 5 HE AR
ToHbH. L7a>T, B IDESRORMIL %X
%1213, SUS430, SUS304 Tix b X # 50% Ll L,
SUS310 Tid 60% LLEON T ESLETHS, Lol
80% LAt I CIIHOLNDHMEICRAEY»H S

(5US310)

10°% 1093K [20°% 1093K[30% 1123K|

40% ,1123K |50

°%,1093K [60% ,1093K

Photo. 1. Optical microstructures of SUS310 roll-
ed and subsequently recrystallized.
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Photo. 2. Specimens of SUS310 after tensile test.
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Fig. 16. True stress-true strain curves during

tensile tests for SUS430, SUS304 and SUS310.
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