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Abstract

In this paper, the effect of Ni content on microstructure, phase ratio, corrosion resistance and me-
chanical property of hyper duplex stainless steel S32707 was researched using metallographic
digital microscope, scanning electron microscope, electrochemical workstation, and electronic
universal tensile testing machine. The related mechanism is clarified. The result indicates that,
with the increase of Ni content, the ferrite phase content gradually decreases, the pitting corrosion
resistance slightly increases, the tensile strength and yield strength gradually decrease, and the
elongation increases first and then decreases. When the amount of Ni is added to 7.0%, S32707
has the best comprehensive mechanical property.

Keywords

Ni Content, Hyper Duplex Stainless Steel, S32707, Microstructure, Corrosion Resistance,
Mechanical Property

Nig EXFHBE B A HMS32707HLA S5
E A LIRS

%%#}*7 %Nj? %&_fiﬁ, %ﬂﬂ%? E‘%mg, ‘ﬂ‘\.’;_},‘.é., _;.}5]_’{_’{

RILKRF B &b, LT L
Email: ‘binbin_z12@163.com

Wk HiA: 20184F4H29H; FHHEM: 20184FsH21H; &4 HiH: 20184F5H28H
IR .

XEFIH: AN, Sk, B, wTE, RS, 2, ZRE NGRS A 532707 AR
RERIREMIRT A1), 84 L, 2018, 5(2): 39-46. DOI: 10.12677/meng.2018.52006


http://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2018.52006
https://doi.org/10.12677/meng.2018.52006
http://www.hanspub.org

(NG Z

R

AXAAEAEEEME. FlEs. BUETEN. BT AR MREISEIRTE, FATNSE
X ZIEAENS32707 KIMMAR . ABLLH] . it Sk RER /1 2R RE IR AR, AR T NI &
WAL MR £RRY: FEENS BRI, kRESEZHRD, W R thae s R,
bR BEAE R B R, PR INE R . ZNi&BN7.0%F, S32707H%RE 124 tkRe
BRI

3 40
NigE, FBEEIEAEN, S32707, HER, Birittes, H2itge

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BB ANSE N EA 100 5 HO T S Tl i BB R ) 2 B, T2 N TR I, KR
S W T 2 B IRAR A R [ 1] [2] [3] 2RTHT, Bl IR MK (0 A i 68 ZOUORH A5 B At e xfe LAt A2 vl
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A o MG AR, B2 RN R TR & () S Tl B . 946, Kim 28 A[10]& 3 Ce BEFE R 27Cr-7Ni FFHE 4 XUAH
ANERA GRS, B ph e v TE B R . AR, X SR 7T AR BRI RO AT N R - Ce XA I ok
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B ESTRFER HHAER AN S32707 IO LH L, AHELBI . i s bk RE RN 0 25 1 B (0 52 ma U, el B 2L
B, T AN B A 4 B A BT B AR 2 B BRI A 5
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ANF] Ni BB 1) 832707 SR H 25 kg FUAS NI FE R, 20, AELHIE K S mm ERIBA, HAb 22k
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HLE A 5V, HLBEINT ALY 2~10 s A Olympus DSX510 4 AR B0 5 1 s 22 16 il s i RE B IMom 4 2 3
F£H OLYCIA M3 3 GeiH 8k 2 AR B IR I L], Bl St 5 IRECE3ME - KA Gamry Reference
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Table 1. Chemical composition of S32707 with different Ni content (wt.%)
1. TR Ni &8 $32707 YL F R 2 (wt. %)

C Cr Ni Mo N P S Mn Cu Co Si Fe
S32707-Ni5.5  0.014 27.12 5.48 4.74 0.38 0.0051  0.0006 1.05 0.87 1.02 0.43 Bal.
S32707-Ni7.0  0.013 27.08 6.95 4.76 0.38 0.0044  0.0007 1.02 0.89 0.99 0.44 Bal.

S$32707-Ni9.0  0.015 27.03 8.98 4.83 0.38 0.0051  0.0007 1.08 0.88 1.02 0.45 Bal.

Table 2. Chemical composition of 2 times simulated seawater solutions

2.2 (SRS KRRB L ER S L)

NaCl MgCl, NaSO4 CaCl, KCl NaHCO; KBr H;BO; SrCl, NaF

49.06 10.40 8.18 2.32 1.39 0.40 0.20 0.054 0.050 0.006

Frw, AR N 60°C - 2 H ASTM-ES-13a{Standard Test Methods for Tension Testing of Metallic Materials)
PRAEREAT F R AL AR SLES, SEIGAE CMT-10(T) R LA% i fL 7 75 Be (R ) B AL EdE AT, BOERRE B L 2
mm/min, SEERZE S H Ultra Plus Y37 & 5414 HEL 1 S OB M S 20RE (1 T T35

3. IRERSNR
NI SEX o« 5 y HEEHIRIF N

K1 AR Ni B S32707 [ AL 5 I aHAH 2N, Forh BN o M, IKAEM N y #. FTUE
B Ni S EATEE, o ML S1E K . i Gt H P AR EL ) R BL(ES B 2 FrR), Ni &8N 5.5%
N, a FHECEIA 56.8%, y FHELHIN 43.2%; 24 Ni S EIGINAE 7.0%IN, o FH LIRS 50.2%, y FHEGG)
PErmi R 49.8%, PIAHELEIHET 1:1; 249 Ni &P R 9.0%0F, o FHELE]FEIC S 38.3%, » AH LA
% 61.7%. [FIRTATLAE H, B Ni = AIIGI0, o AL E] R IR PEFRAR A . X2 B Ni A2 BRI T
BRIGE, Ni frs e m nl B8 y M.

3.2. Ni & B = bl sE RIS

K 3 AANIE Ni &5 S32707 7E 2 R0 /K th T % Fo A Bl IS [R] R B Al 28 . wT LR, = ANREER
T 6 BB BERT [ R A TR, A BT R R T PE 2 SR A U A S B K R A IR ST AR JE o B
BN EEAS, FACBEE AW, HERXIRE]. [, &8 Cr. Mo N S &EM)E SFBUT B AL
THERERE . = Cr SEAM T SRR, Mo AN EaibIFE S £ Cr Z4u[12], N BEMEAZE
L —2 & Mo. Cr. Mo N HIHHEIVE R $2 M Bl R i e e AN B 3 1, WA T 6 F A T [ 13]
M 3 8T AR, g A BE Ni & B E g ok, X2 T3 e Ni & & ek &8 R s iE
AK[14], FEHITBAALIER.

4 2 ANE Ni & S32707 78 2 B AV P it AL 2= BE LIS . AT LUE L, Nyquist BI(E 4(a))
NARFERIIATIN, HAPUIREARRE Ni & & T iR, S0 Ni af$&5 S32707 i fE ik fe . i1 Bode
(Pl 4(b)) T, 7ERK A X BE ST E R AR FEBE, TV oy S B ¥ a5, DR 9 1 P L S
KRARFEAAE, WA X IR LA R o EARARAIIX, BRHUSHE S e AR AL BB, Bl Ni & &
FhiE, S32707 BIARACFHPURE oM N, R B AR e PER B, Rl ek . BERH NI S B R It
$32707 i kiR s, S MBI R 8. XFEERREAN Ni B Eaib g & £45 R T st
PR RE e T RN S e, AT B A TR Tl b BB 14] [15] [16]. IR ATLAE H, BHBTA AR AL T
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Figure 1. Microstructure of S32707 with different Ni content: (a) Ni5.5, (b) Ni7.0, (¢) Ni9.0
Bl 1. &R Ni 22 $32707 B&HHEL: (a) Nis.5, (b)Ni7.0, (c) Ni9.0
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Figure 2. The a phase content in the microstructure of S32707 with different
Ni content
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FONN, XA B EAR A RE R SR R 4G R R i, RA. GhEE. @A WHILISE . CPE [
Bﬁjﬁ ZcpEy‘j:

1 —n
Zpg 25(](0)
Hrh, QN CPE H%, o AMZE(radls), j NEECEAAL(?=-1), n N CPE 53,
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Figure 3. Evolution of the open circuit potential with time for S32707 in si-
mulated seawater solutions
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Figure 4. EIS for S32707 with different Ni content in simulated seawater solutions: (a) Nyquist plots; (b) Bode plots
E 4. E Ni 2289 $32707 EEIUVGKEEPUBLZEITE: (RCEMFE; (b)REFE

MRAE SR BRI B 45 R (L 3), Ry AN Ry AIBE Ni & ETHmmiag ok, i) Ni w] FRRBLBE g i34, K
BUALHR AL, AT B e i AT B e Pk BE 18]

3.3. Ni & BRI seRI R

K 6 AAE Ni &5 S32707 MU= e B o IR J7 - MAR 2R (] 6(a))rT LB H, BT EFEIE T
PP T . VAR . I ARG AN W R PU A A AR, JE B AR AN TR B AR . N T -
IR i 28 H A7 E B S ) e i o, U AR IR BBy 0 B I R 46 R AR S04, SR RTS8 S) BB MR T AR o
S, gnfE AR SIS, SR Ni & & S32707 B EA RIUFIBIEARILEE /1. MR4EE 6(b)
ATDAE R PR A IR B YA Ni & B A3 IR, TR (2 Je 38 5 98/ . Nis.5
PR 3 B L Ni7.0 A Ni9.0 14371 %1 20 MPa 1 96 MPa, J K58 E 43 7= 33 MPa #1 138 MPa, Ni7.0

DOI: 10.12677/meng.2018.52006 43 e T


https://doi.org/10.12677/meng.2018.52006

(NG Z

Figure 5. Equivalent circuit of EIS used for S32707 in si-
mulated seawater solutions
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Figure 6. Tensile results of S32707 with different Ni content at room temperature: (a) stress-strain curve; (b) tensile strength,
yield strength and elongation
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Table 3. Equivalent circuit parameters for S32707 in simulated seawater solutions

< 3. S32707 FERRUEKBRTIFHHEERIUELER

Rsor O R [0S R,
$32707-Ni5.5 4344 7.64 x107° 2320 x 10* 1.533x 107 3.610 x 10*
$32707-Ni7.0 3.386 1.14x 107 2.950 x 10* 4.149 x 107 3.962 x 10*
$32707-Ni9.0 3.683 587x107° 3.095 x 10* 8.781 x 10°° 4369 x 10*

T, AN 42.0%.

K7 ATE Ni & & S32707 MIBLWT CESE. wTLLE . Fra BT e R EY S, Ut
AN A RGBT, Wi s sONIERi . 4h, @t el LA, Ni7.0 890 & 50 I B KT A 40
PRl Ni &R, I HEPE KNS Ni9.0 ¥ & HuE /b, MEIRZ, YUY Ni &8N 7.0%
N, S32707 MI¥B MRS, Wi CESURFIE S b s g s R —50.
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SRIEFEAK. XFN Ni 248 S oA 2 on s, R Ni S 32 7.0%0 =3 7 1.2%, (=
HE—DHIIN Ni & B AR R, X T — D4R E Ni &= SO LB KT, T I A e
REFK[19], B 2 nlHL, 2 Ni & EN 9%, a Fly FHELE] 75508 38.3%F1 61.7%. Bk X bk —=Ff Ni
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Figure 7. Tensile fracture morphology of S32707 with different Ni content: (a) Ni5.5; (b) Ni7.0; (c) Ni9.0
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