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Abstract

The microstructure and electrochemical corrosion resistance of V microalloyed 2205 duplex
stainless steels bar and 2205 duplex stainless steels bar without V were investigated for solution
treatment and holding time respectively. The results show that the 2205 stainless steel rein-
forcement containing V was solution treated at 950°C. The brittleness of the structure was signifi-
cantly reduced compared with that of 2205 stainless steel without V. In the temperature range of
1000°C~1050°C, there is no o brittle phase in the two Kinds of 2205 stainless steel bars. The addi-
tion of microalloying V inhibited the brittle phase precipitation. The critical pitting point of 2205
stainless steel with V is higher than the critical pitting point of 2205 stainless steel without V,
which improves the corrosion resistance of 2205 duplex stainless steel.
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3.1. FRIERAIESIE Y 2205 DAETFFNNER SEM W=

H1 10% KOH /K, HUE 6~10V, HUFEEM 1 min. FESEMUE, £ M SMEE T, 500 {4
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Figure 1. The microstructure of different time at solution temperature of 950°C with V. (a) The solid solution temperature:
950°C, heat preservation 1 h; (b) The solid solution temperature: 950°C, heat preservation 2 h; (c) The solid solution temper-
ature: 950°C, heat preservation 3 h; (d) The solid solution temperature: 1000°C, heat preservation 1 h; (e) The solid solution
temperature: 1000°C, heat preservation 2 h; (f) The solid solution temperature: 1000°C, heat preservation 3 h; (g) The solid
solution temperature: 1050°C, heat preservation 1 h; (h) The solid solution temperature: 1050°C, heat preservation 2 h; (i)
The solid solution temperature: 1050°C, heat preservation 3 h

1. & VERRE 950 CRREIRIBATBIHIELHE. (a) BIARRE: 950°C, fRiR 1 h; (b) BEIARE: 950°C, Rl 2 h;
(c) BEiZIBE: 950°C, {RIE 3 h; (d) ERIEE: 1000°C, fRiE 1h; (e) BEIARE: 1000°C, &R 2h; () BEIARE:
1000°C, f&i& 3 h; (g) EARE: 1050C, K& 1 h; (h) EEEE: 1050C, K& 1h; () EREE: 1050C, &
m3h
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Figure 2. The microstructure of different time at solution temperature of 950°C without V. (a) The solid solution temperature:
950°C, heat preservation 1 h; (b) The solid solution temperature: 950°C, heat preservation 2 h; (c) The solid solution temper-
ature: 950°C, heat preservation 3 h; (d) The solid solution temperature: 1000°C, heat preservation 1 h; (e) The solid solution
temperature: 1000°C, heat preservation 2 h; (f) The solid solution temperature: 1000°C, heat preservation 3 h; (g) The solid
solution temperature: 1050°C, heat preservation 1 h; (h) The solid solution temperature: 1050°C, heat preservation 2 h; (i)
The solid solution temperature: 1050°C, heat preservation 3 h

2. REV EFEE 950°C FRIRBATERIELIFE. (a) BIFIEE: 950°C, R | h; (b) ERRE: 9507C,
fRIB 2 h; (o) ERIBE: 950°C, fRiR3h; (d) BIAEBE: 1000°C, {Ri& 1 h; (e) EFIEE: 1000°C, RiE2h;
EiFRE: 1000C, RE 3 h; (g) BEREE: 1050°C, fRi& 1 h; (h) BEAEBE: 1050°C, R 1 h; (i) EFERE:
1050°C, f®i&3h
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Table 1. Chemical composition of the tested steels (wt%)
2 1. 2205 W FHENIMEH E BN F /L 5T (Wt%)

Y5 C Si Mn P S Cr Ni Mo N \%
ZVv 0.011 0.41 1.3 0.0064 0.001 223 5.99 2.65 0.15 0.09
A&V 0.017 0.4 1.2 0.022 0.002 21.8 53 2.95 0.15 /

XFEEE VI 2205 BB AIAS VT 2205 B EE I AN R A AL 5 4121, nTLUEH, 7R 950°C [
AbER, 4H 2 AN [ T BB ARk 2 AAAH (V) At AE AT H , LG 35 ORI T8 (R i K, BT H AR S48 (4] [5].
950°C &V [17 2205 4N (19 2H 23 b B8 [ ANk 2% A AH AL I PEAR T B S LA & Vv DR 2, B & V i
A 44k 2205 NEEAN T V IAALE RS T B B Ag, #0011 BPEARRIHT H o #E 1000°C~1050°C i B2 X E] 4,
TV ) 2205 WA VB 2205 W IO R ERA o MEEEMEVEARST H, RAIREE) o AHFIR
(1) y M. BECRIRET K, AV RIER . KM S B RS 1) Pro-imaging FUE /M MUK A%
H8 GB/T6401-1986 Akl & I 1H AR LU (G2 K FE X A ik B T A 2 L) . RIS B INHER I 25 8, 15
AMREELE 500 £ FIE 10 DM, THEA L) RSP S4048 o HAEAS () [ 1 IR B A0 AR N 18] T AR ) Bk &
LK 30 YEVEIREE N 950°CH, Mt AR L bl 5 ORI T A KT 3G i, Bk 3 R & 2, 5 R B R
ENAE K, SRR RA TN R a — p, + 0, o HHLEF T AAWIEZ I SR RN KR, 75
HEBEAWII, BREESEARWID. £ 1000°C~1050° CIREX A, & o AHSMETEMTH, o My 4
LT N 1:1.

3.2. VRS VH 2205 NIRRT 950 CEAALIER SEM &=

IRIERLE VIS V#2205 ANFEANENFTE 950°C LR 3 /N (R [E VA A B2 4 AR i E4T SEM LS,
giRnE 4y 145 For. 950 CREIVEALELR SEM W52 3 B IRA M B R A FAFE TR 14, REVE 1346
KIATHAR A Feu Cry Mo Ca. O FFJyuz. MM VIS LR F I 1R R A4

33. &V 2205 THEWWEMAE V B 2205 FHRNWERIE L FE ik e

SRS V AN E V) 2205 ANEEANERN I B AL AR AT s i Bz K, FR4E GBT 17899-1999
FREELE 3.5% (1) NaCl i Al 45 ) s AL G 2 Pl o S she R FH 22 M) = Al ik R (] 6), K [
AR ERTE P A 2205 AEENEN A L DIEINLYIA RS 10 x 10 x 2.5 mm BIFE s, I B —2HifE% 3 4
AT IRFE . Sl T T IRRE B R AR, SRE AR — i B RE, AR ER R, BMARTH
FE 72 h, FMbfE, FTE. PabL&ME. WIE 7 iTRUEH: &V 1 2205 AT I s il AL T
AV B RREAL, SV 1) 2205 ANEENRET T V IAELE, 9SS T AT B, BRI R bl
BE[6] [7] [8] [9].
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Figure 3. Phase proportion at different solution treatment. (a) Vanadium; (b) Do not contain vanadium
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Figure 4. The images of 950°C solution treatment with V for 3 hour. (a) Morphology; (b) Energy spectrum
B 4. & VO50°'CEIRRIE 3 /NN . (a) eHi; (b) BEE
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Figure 5. The images of 950°C solution treatment without V for 3 hour. (a) Morphology; (b), (c) Energy spectrum
5. & VIOSOCEIRRIE 3 /NI IHER . (a) FH; (b). (o) BER
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Figure 6. Standard three electrode cell of electrochemical test
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Figure 7. Critical pitting point of 2205 duplex stainless steel under different solution treatment
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Table 2. Critical pitting point of 2205 duplex stainless steel under different solution treatment

2. FRIERAIR S T 2205 5 $MAYIIG 7 2 f B L

Py R VA SOl TAY 950-1 950-2 950-3 1000-1 1000-2 1000-3 1050-1 1050-2 1050-3

v 1.186 0.956 1.165 1.153 1.155 1.157 1.157 1.156 1.171

AEV 0.895 0.739 0.964 1.070 1.126 1.155 1.145 1.106 1.110
HEE£WH

B K AR 7¢ R R v RII(863 11Kk B Bh I H (2015AA03A502).
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