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Abstract : [Objective]With the rapid development of modern industry, more and more require-
ments are put forward for the use of duplex stainless steel. Therefore,in order to enlarge the
applicable range of 2507 duplex stainless stell (DSS2507) , the research investigated the effect
of solution treatment temperature on the microstructure, hardness and corrosion resistance of
DSS2507. [Methods]We used quantitative metallography and hardness methods to study the
effect of solution treatment temperature on the microstructure and hardness; in addition,
used electrochemical tests to study the effect of solution treatment temperature on corrosion
resistance of DSS2507. [Results]Quantitative metallographic analysis showed that with the
solution treatment temperature rising,alpha phase content increased and the content of aus-

tenite phase reduced. When solution treatment

WA B 1 :2016-05-24 temperature was 1 050C to 1 100°C, phase
& E B8 :2016-07-14 proportion of ferrite phase and austenitic phase
BB BB 1980—) B Bl H%, EEMHE 4@k E  reached 1 ¢ 1;when solution treatment tempera-
lt 7 P W5 ture was 1 000°C to 1 050°C, hardness of
* JLIRAE H AR R 4 00 H (BK20141292) ¥ Bh . DSS2507 decreased; when solution treatment

* o Gl IER - E-mail :156952802516@139. com, temperature increased from 1 050°C to 1 200°C,
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hardness increased gradually. Electrochemical tests showed that with the solution treatment

temperature increasing from 1 000°C to 1 200°C ,uniform corrosion resistance and pitting cor-

rosion resistance of DSS2507 increased firstly and then decreased, when the solution treat-

ment temperature was at 1 050°C , the sample had the best electrochemical corrosion resist-

ance. [Conclusion]When the solution treatment temperature was 1 050 —1 100°C, the two-

phase ratio could reach 1 ¢ 1,and when the solution treatment temperature was at 1 050°C,

the sample had the best electrochemical corrosion resistance.
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Table 1 Main chemical composition of DSS2507 (mass frac-
tion, %)
TR C Si Mn S P Cr Ni Mo N
Element
=N
Conte 0.021 0.53 0.97 0.001 0.025 25.02 7.13 3.7 0.27
-ontent
1.2 A&
1.2.1 BE&LHE

B SRR SFE 1 000°C L1 050°C \1 100°C
1150°C .1 200°C FALHE 0.5 h, SR G pEFT /K% .
AP 5 T Sx2-10-12 47 2 B b 2k 47, & TR
MBE T R 10 kW, & 2 fL R 380 'V, &1 % ik &
1 200°C , 4 g R 52 400 mm X 250 mm X 160 mm.,
1.2.2 &M%EE

WA P PR A2 1 em & 1 em B9 4 AL
FEM IR R 500 5 ~2000 # 7K JBE b 48 % T4 18 2E 17
FTHE Bl AT AL AL S . I R Sk W (g 2 30 4 1R

B 20 g EhW2 10 mL . ZEME K 90 mL) X T4 1w #E47
J& il
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Fig.1 Metallographic structure of DSS2507 after solu-

tion treatment at different temperatures
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®2 FEERALEERETH DSS2507 18 Ltk 51
Table 2  Phase proportion of DSS2507 after solution treat-

ment at different temperatures

(7] Ak R 32 A HE B Phase contant( %)

Solution treatment

temperature(°C) o Ml v H o M
1 000 41.6 53.2 5.2
1 050 47.7 52.3 0.0
1 100 53.1 46.9 0.0
1150 56.6 43.4 0.0
1 200 65.7 34.3 0.0
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Fig. 2 Hardness of DSS2507 after solution treatment

at different temperatures
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Fig. 3

2507 in 3. 5% NaCl solution after solution treatment
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Table 3 Pitting potentials, corrosion potentials and corrosion current of DSS2507 after solution treatment at different temperatures

[ 95 Ak ¥ 3 B

Solution treatment Ey, (V vs. SCE) Ecorr (V vs. SCE) Teorr (A/cm?) (Ey, — Ecornr ) (V)

temperature(°C)
1 000 0.946 4 —0.372 9.953 8 X107 1.318 4
1 050 1.01 —0.415 84 3.536 7X10°7 1.425 84
1100 0.981 5 —0.422 8 8.190 510 7 1.404 3
1150 0.979 8 —0.392 7 6.857 3X10°7 1.372°5
1 200 0.979 5 —0. 348 83 5.043 5X10°7 1.328 33
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Fig. 4 The nyquist plots of DSS2507 in 3. 5% NaCl so-

lution after solution treatment at different temperatures
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Fig. 5 Equivalent circuit used for modeling the EIS re-

sults
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Table 4 Results of EIS method for DSS2507 after solution treatment at different temperatures

[P % Ak 3931 8

Solution treatment R, (ohm * cm?) Ca (F/em?) R (ohm ¢+ em?) C; (F/em?) R (ohm * cm?)
temperature(C)

1 000 7.953 3.086X10 ° 2019 3.347X10°° 4.654X10"

1050 6. 85 2.319X10°° 3536 3.169X10°° 7.6X10*

1100 8. 35 3.158X10°° 1 840 4.012X10°° 5.87X10*

1150 6.926 3.506X10° 499. 2 7.217X107° 5047

1 200 9. 39 3.935X10°° 207 9.488X10° 4 469

application of double phase stainless steel[ J]. Ordnance
3 &g
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