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Table 1 Chemical compositions of SUS303 and SUS303Cu steels used in this study.

[mass9%]
Fe c Si Mn P s Ni Cr Mo Cu
SUS303 Bal 0.15 1 2 0.2 0.15 810 1719 08LITF
SUS303Cu Bal. 0.15 1 2 0.2 0.15 810 17-19 08LIF 07-1.3
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Fig. 3  True stress- true strain curves of SUS303 and SUS303Cu steels
obtained from hot compression tests.
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Fig. 4 Relationship between the peak
strain and the peak stress for (a) SUS303 and
(b) SUS303Cu steels deformed at various
temperatures and strain rates.

I TE B LT o



10} \H\x“‘\ )
05

00F
05}

-1.0E 0/\

=15 35/

-2.0% PO ———

1073 1123 1173 1223 1273 1323
Temperature, /K

Ty

Log(Strain rate/s ')

1.5
10
05
0.0
05
1.0
1.5¢

20 : :
1073 1123 1173 1223 1273 1323

Temperature, 7/K

Stable

Unstable

Stable

Log(Strain rate/s )

Fig. 5 Processing map of SUS303
steel at a true strain of 0.6: (a) Power
dissipation map and (b) instability

map.

SUS303 33 & T SUS303Cu 12D\ T, & IR
oo WA E AL NS WVIE ERE SR
Wt LTI OF AR E DY 0.0171 s ' OFLFH TIE O B3 B o BN & 2 #E Sk 3ok L
TWAHNR, OTHHEMN 10 s 2B 25 EMMITHRILL TWD, KAFZEORRIL, &
OFTHEENE ERERRLAAET 2 E VI BEDOHEE TR R DFERE -T2, ZOMH
M1% Co—Cr-Mo A& 2B W T HFRERICHEM I TWA[17,18], 1T 5 [18]1F, mMOF A
FEOER TIEIMEINOMTRANTZ IR0, TRICEVRRENEE 2 & fEwmAt T T

15
10
w 05
-g 00}
£ 05
o
& 10
)
Rl |

A

[

—9 nE=30 Iy .__.SJ,EL g

1073 1123 1173 1223 1273 1323
Temperature, 77K

1xh
10 Stable

05 #////f“'""F——___HH“L‘“““““ﬁ

00F
05 Unstable

1.0
1.5 Stable

2.0 : ! :
1073 1123 1173 1223 1273 1323

Temperature, 7/K

Log(Strain rate/s )

Fig.6  Processing map of SUS303Cu
steel at a true strain of 0.6: (a) Power
dissipation map and (b) instability
map.

CRT D O0T HHE &R O BFR & K
FRESREMBH LD, —T7, OFTHHEE

DN, MLREAZ T NRRTIEZR2WE it L TWab,



Temperature/ K
1173 1223 1273 1323

1123

1073

\-S /1Bl UleNS

101

111

o1

Fig. 7  Variation of microstructures of SUS303 steel hot deformed to a true strain of
0.92 at various deformation conditions.
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0.92 at various deformation conditions.
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Strengthening ferrite steel by nano-scaled precipitation with ultra-fine grained
structure
Deformation processing, 2Microstructure Design of Structural Metallic
Materials
A. Chibal, Y.Li!, T. Furuhara?

Abstract :

Processing map of SUS303 steel at a strain of 0.6, which is constructed from the stress-strain curves
obtained in the hot compression tests. Compared with EBSD observation results and processing map,
at high power dissipation efficiency region, Zener-Hollomon parameter, Z, was low and the fraction of
recrystallization was high in contrast to the high temperature - high strain rate conditions where the
high fraction of recrystallization corresponds to relatively low power dissipation efficiency.
Nevertheless, it is indicated that processing map is reliable in predicting microstructural changes
during hot deformation. The equiaxed fine-grained structures were obtained by hot compression to a
true strain of 0.92 at high temperature, at both low strain rate and high strain rate deformations;
however their microstructures were observed to be different from each other. At low strain rate, the
grain refinement mechanism was conventional discontinuous dynamic recrystallization (DDRX) and
dynamic recovery and it is similar to that of SUS304 austenitic stainless steel. In contrast, at high
strain rate, the mechanism was static recrystallization after hot deformation. It is result from the
accumulation of dislocation substructures by dynamic recovery and adiabatic heating due to high strain
rate deformation. Strength of SUS303 steel was improved compared to as-received specimen after hot
forging un(iler the condition predicted by using processing map (true strain of 1.2 at 1323 K and strain
rate of 3 57).





