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Effect of brine cooling on mechanical properties of S36950 stainless steel
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Abstract: In order to investigate the effect of brine cooling on the mechanical properties of S36950 stainless
steel after high temperature, the tensile test of two kinds of stainless steel after cooling at different temperature
conditions was carried out by selecting ordinary S30408 stainless steel as the reference object. The variation
law of mechanical properties ( elastic modulus, nominal yield strength, tensile ultimate strength, elongation af-
ter fracture, etc.) after high temperature brine cooling was obtained, which was compared with the existing
high temperature test results of the same type of steel cooled by ordinary water. Results show that obvious cor-
rosion appeared on the surface of two kinds of stainless steel after brine cooling. The elastic modulus and elon-
gation of the two types of stainless steels fluctuated after high temperature in the sensitization temperature range
(600~800 °C) due to brine cooling. The strength of the two types of stainless steel cooled by brine after high
temperature was lower than that of ordinary water cooling, and the yield and ultimate strength of S36950 stain-
less steel decreased significantly after such high temperature as 800 “C. At last, the existing stress-strain con-
stitutive model of stainless steel after elevated temperatures was modified based on current test data, to achieve
a better prediction accuracy for S36950 stainless steel after elevated temperatures with brine cooling.
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Tab.1 Chemical composition of S36950 and S30408 stainless steel

w/ %
W
C Si Mn Cr Ni Cu N P S

536950 0.07 0.45 6.4 18.15 3.0 1.66 0.26 0.04 0.001 5
530408 0.05 0.39 1.1 18.25 8.1 0.04 0.05 0.03 0.003 5
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Fig.1 Dimensions of tensile test piece (unit: mm)

1.2 i

RSSO A T TR . B E
2k 400,500,600.,650,700,800.1 000 £ 1 200 C,
BPFLL 20 °C/min 3 A THEL 2 46 2 il B, O AE
PRI 120 min ASYSI 24 BETS RO RE A
Wagp N 5% IRIK VS EN 30 min 2% 5 BUH B3

TIHAE 14 d, WEALFRIFREFNE AL O

BN AR S\ [ AT AR TE o I # ok FAS B 45 i, i
L1 mm/min B9 R INME = 0.02 M AE, 5 LA
4 mm/min B9 RN 2R,

2 HIEER

2.1 REFE

&2 5% b T ARSI 2 KR HIF T
FIRFE 14 d J5FRIERE, B D732 R
P, PRI Y 2 WL B0 (5328 T vl 4 (0 2 Rl £
IR, HY7E 1 000 C & il JE BB T AR R



55 4 3]

SR, 5 FRKAHINT S36950 AN 1 2E MR I 5 309

(TR AL IS, R P ARG AR M 1Y Si Mn
Cr SETCRAE S N R A T AN F R B Ak, [
B AT DL OB R R 3R 1T X R 2R T R e
R0 ol 3 T ot g 2 10 B B e T 4 R, X L
RGN I S30408 ANEEPITE 650 ~ 800 °C i &
DX [ J8 o B 7™ 35K 2 PR Ok A i T B B e A
16, R Cr BiAb 9 BT 25 5 3505 A4 1)
Cr JT 28 ok /b 7 881G & 280 Ak o) i ok 1 i,
S36950 ANEFEH R =R N JTLEIH T Cr ikfk
Yy BT A T s T ol RE T

v e

400 C

500 °C
600 C
(b) S30408

650 °C
/() C
800 C
1000 C
1200 °C

(a) S36950

2 HKRANEERRIN R

Fig.2 Appearance characteristics of specimens after high

temperatures with brine cooling
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Fig.3 Fractures of tensile test pieces for two types of stainless steel
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Fig.4 Stress-strain curves of stainless steel after high temperature exposure
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Tab.2 Mechanical properties of stainless steel after high temperature with brine cooling
S36950 S30408
T/C
E./GPa f./MPa f./MPa &, 6,/ % ng E./GPa f./MPa f./MPa &, &/% ny
20 186.4  409.4  752.8 0.392 523 6.9 184.6 2952 725.0 0.504 61.3 4.8
400 185.8 4045 739.1 0.376 50.9 7.4 186.9  299.1 710.7 0.526 61.1 7.0
500 184.3  419.1 757.1  0.371  50.8 8.7 181.7  287.0 6949 0.523 59.6 5.4
600 175.9  391.0 758.0 0.364 45.6 5.8 188.2  259.1 683.8 0.503 56.6 4.3
650 172.0 3733 7347 0.386 48.7 5.2 182.3 253.0 710.0 0.462 55.8 4.4
700 165.2  351.6  721.9 0.392 499 5.1 180.5 235.4  702.8 0.441 50.6 4.3
800 182.6  377.6  753.6 0.399 47.7 5.8 185.7 2219 707.4 0.423 50.5 3.9
1 000 178.8  301.9 6757 0.533 66.2 4.9 171.5 195.5 710.1 0.558 64.6 4.6
1200 169.7  224.1 542.5 0.532 60.3 4.5 173.4 185.5 652.7 0.561 60.9 5.8
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Fig.6 Variation of f,,/f,,, with the temperature T
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Fig.7 Variation of f,./f,,, with the temperature T
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Fig.10 Comparison between predicted curves with modified model and test curves for S36950 stainless steel
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