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Influence of Stress on Low Temperature Sensitization of SUS304
Stainless Steel
Kaoru KoNNO and Hiroyuki CHIBA
Synopsis :

By using carbide nucleation-heat-treated SUS304 stainless steel specimens, the effect of various type of
stresses applied during 500°C isothermal heat treatment on Low Temperature Sensitization (LTS) was
examined. The Degree of Sensitization (DOS) was detected by means of the Electrochemical Potention-

kinetic Reactivation (EPR) test and Strauss test.

The main results of the study are as follows :

1) When constant tensile stress is applied to the specimens during isothermal heat treatment, the LTS

was accelerated more than unstressed specimens.
stress was larger.
at the test temperature.

The degree of acceleration was larger when the applied
The acceleration of the LTS was also seen even when the stress less than proof stress

2) The electrochemical potentiokinetic reactivation ratio of the specimens after 100 h of the LTS test

corresponded to strain rather than stress.

3)When alternating stress was applied to the specimens during the isothermal heat treatment, the LTS
was accelerated even more than when constant tensile strees was applied.
Key words : SUS304 ; low temperature sensitization ; constant tensile stress ; alternating stress ; EPR test;

Strauss test.
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Fig. 1. Experimental procedure.

Table 1. Chemical compositions and mechanical
properties of SUS304 stainless steel.

(a) Chemical compositions (mass% )

C Si Mn P S Cr Ni Fe

0.05 0.46 1.24 0.027 0.019 18.55 8.22 Bal.

(b) Mechanical properties
(Solution heat treatment : 1 050°CX1h—W.Q.)

0.2% proof stress | Tensile strength Elongation
R.T. 284 MPa 598 MPa 60%
500°C 142 MPa Not test Not test
Grain size : No. 6
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Fig. 2. Geometry and dimension of specimen.
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Fig. 3. Reactivation ratio in EPR test of de-

formed surface layers in the turned or emery-paper
(#150) polished SUS304 stainless steel.
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Fig. 4. Effect of nucleation heat treatment
temperature on the progress of LTS detected by
means of EPR test for SUS304 stainless steel.

a) Ty=650°C, tyn=1h b) Ty=2850°C, ty=1h

Photo. 1. Micrograph of the nucleation specimen
after oxalic acid etch test for SUS304 stainless
steel.
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Fig. 5. Effect of constant tensile stress (o,)
applied during isothermal heat treatment on the
progress of LTS detected by means of EPR
test for carbides-nucleation-heat-treated SUS304
stainless steel.
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Fig. 6. Reactivation ratio in EPR test versus
total strain and constant tensile stress for
carbides-nucleation-heat-treated SUS304 stainless
steel.
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Fig. 7. Effect of alternate stress (g,) applied
during isothermal heat treatment on the progress
of LTS detected by means of EPR test for
carbides-nucleation-heat-treated SUS304 stainless
steel.
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Fig. 8. Comparison of effects of constant tensile
stress (o,) and alternate stress (o,) on LTS

detected by means of EPR test for carbides-
nucleation-heat-treated SUS304 stainless steel.
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Fig. 9. Hardness of the constant tensile stressed
specimen (0,) and alternate stressed specimen (o,)
after 100h of LTS test for carbides-nucleation-
heat-treated SUS304 stainless steel.
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Photo. 2. SEM of the etched structures of
carbides-nucleation-heat-treated SUS304 stainless
steel after 100 h of LTS test produced using EPR
test.

KD $ <07 & ORKRERIC S RALWAITH S5 X9
WD, a3V F i@ ozl edbELLONS.
Photo. 2 &, LTS BT (100 h) 1% o 3ER /AT i
» EPR RE;Hi®» SEM B Th 5. BRI FERE%E
HEEE LERICOIEN - TWwh, ZOREREISENH
Bl W EB LV, 4R, Bl LI H B OBa 1 —
HoOBRABETHIIEREIATVES, 202 Lk
BMIEI2 LTS B L, &G IRLVwIEE
LTS »#E#$ A 2R LTWA. LHL, SEHE
ikt (0, & 0,=177 MPa) OHBAERAITENATE D,
KA D0 A & ORIRENIC S RILHHH L, 20
JDAVER L 722 L AE 2 5N, RafHIZIXRILY O
P OEELEA TV LSRN H 5. RSRIAIZK
LMD H L, PR & KR CTHRBAFRS
niEwizbrdbbd, EPRARBTEHY Ra EHHES
haZ MDD, EPR BTN G ERZHO» %
BT 5 LBORWEANH L. REROEILT
AR, FICEE LIGTTEMM O84S, Pheto. 2 12
RoNs k) A oRMiisEbh s, S0L>
%3543 EPR ABR & MBRIC, Mo REAERARS 5b
H TV, RMRVBRRIH L BT S LENSS.
3-4 Strauss B
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EFRONT, TR FREEIE L 25> THY), KNRTO
Cr RENIFITHEBMTHL I EERLTWD, —%EF]

Table 2. Maximum crack depth of LTS tested
SUS304 stainless steel afer Strauss test.

A a,
Stress (MPa)
0 118 177 118 177
Ra(%) 21.1 22.5 31.9 26.0 34.4
Maximum crack depth (mm) 0.4 1.1 X X X

X : Rupture
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a)o=0 b)g,=177MPa ¢) 9,= 177 MPa

Photo. 3. SEM of the fracture surfaces of
carbides-nucleation-heat-treated SUS304 stainless
steel after 100 h of LTS test obtained by Strauss
test.
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