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448 N6 AL &R, BAWK AR, Pl
AL TS TR A, R, IR TR R ALK
PERE N TMERE, B FE A M AR R R g A
PR MNAT AT PURE T PR iSRS
Ik, AARAE KA. BOKAME K L RE R e,
J2 Tl A= 7= e R8s 0 S kA B3 R A 4 @ AR

B AR N6 IR FE SRS T8 G
L BRI T WE R R, 44 N6 R B2 1R 4% 5
PR L, AL LRSS, HAEAR AR — B AL,
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S MU BE B it i 1 g o 3 75 5 PS4l 48 N6 2558 1
54 (plasma arc welding, PAW) 223k 441 5 4 G 70
R, Si4R N6 JIREEH A B R A JRAEI &k R F
(463.57 um) KT N6 BEM ) (47.32 um) , 1574%
Aok ] AL . Wang! V5 /F 7T T 4liiR . PAW S5 4% K
PAWATIG JREE MM i, #F7RM, K 1 mol/L
NaCl ¥ i ph v HF /P . N6 BE M >PAW &
SE>PAWATIG 15:5%; th T ClUo MR B VA SR AR 3R 15
J- 4 I BEM 2 THBlAL B4 VA AR IR, R A= Al IR R ok,
HAR SR vk BB ™ . Ik, RS HIEET
B DA A AR AR SR M e R R AR AL —
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1 UCH Watanabe $2 HP!, 2R A& B (¥ 7 22 b 7
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character distribution, GBCD) , FEBEHL & A & v 5]
AN KEAL ZCSL dh 7t LLIT WrBE AL af 7 W 2 e ad 1, AN
T SCE MR PERE . 7E B 7S AR T 1o 72 R AR i g A1
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BT, FBHFANRZ BISE DR RIEANEN. 5
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FGT SR RLHERE, $&& 1 AR & 8] JE it R . 42 GBE
ALFRF) 304 AEEHA L RO RAR ZCSL @ 7, f st
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N7 R AR RENOY, Guan 25U AL, GBE
b3 S F R AR A A RE B BEM B R MR R
F1. 2RI R L, GBE ALFEF Incoloy 800 i
P (AR AR 58 2 5 T R A BRI . GBE AL B 1) 22 i
HK SCSL &b AP IR GUs S Y 8, #m T MRk
i [ B2 7 FF 4R 1

RIS T Inconel 690 & 4 it FLHRE 23 AR
e IS LS B R, R B A 4 i AR Ak B T
B E P EK SCSL @At bel, HAK SCSL & Ft bl
(R 5 B S B TR O TR S ol . Athreya Z5USIRE 9T R BN,
617 & 4% GBE ALH S TE A% 1 m LMK ZCSL &4 71
23 BGE G SR E A RE

HAf, A GBE LZMEHHES SN AAV
%, (Hifid GBE Ab 2 2 87 05 4% K e L ft ioh PE B 1R
FEFARIE . AW AR N6 55 T iR 41T
M AR AL FR N T, $85 GBE T2 X} N6 J5 4% 5 AL 45
IR 530 R i kv B (Y 52 e AR, 75 220 GBE B &
& YRS 1R 2H 2RV e B A S B ORT B A

o

1 % I

SIS ARER A 5.5 mm JE 404 N6 1R, s (i
B H, %): Ni99.85, Si0.071, Fe 0.02, C 0.0038,
S0.01, Mn<0.05, Mg=<0.001, H'&<0.0026-

RSB FIUS RN T 2548 N6 R 31T
PHIE . IR 2000 B0 B R aOs 2 BT 15 4% 07 )
PIEI R 200 mmx25 mmx5.5 mm K 2R i
J3 Re A BRI B B 25 il 5 ) AR 2R AT i,
PR SR GRS R T RA M P RLEATIE, REH B
B 77, R rE N R N, 2 R i o
“UTE. ZMiMEE 1500, ZLEAN 24 mm, HiE
N 42 mm, MEIEE N 2 mm/min, = AR E K&l
ARSI 1 TR .

K1 U JB 2 il H R i
Fig.1 Mould sketch map for U-shape bending (a) and the

specimen after bending (b)

N6 R4 HATU T E MR BLE, Frid N
non-GBE . N6 1R44 <UL AL E, ik
BTHZAEE T 900 ‘CiB-K 10 min, R)5HEAE A
YL SLRIK I, K70 GBE B fh o B FE S Y0 8] R~
10 mm>10 mmx2 mm [FJIRFE H Ok B R 4% . XTI 48 ki
HEAT HL T 1 B AT S (EBSD) 0 T, S FH R Y 7 ik
il % EBSD i{Ff, MM 20% H,S04+80% CH;0H.
FIHFC % HKL-EBSD Ff {4 (434 485 (SEMD X % i
I XZE ST, P& 2.5 um, X 1500
umx1000 pm, ff] Channel 5 #/FAFEEIE, FH]
Palumbo-Aust b5 H 5 i A58,

KA Ultimal V B! X AT (XRD) T i
SRIAR, TAEELE N 40 KV, HEJAN 10 mA, FHE
oA 2°/min, FHITEEIN 20°~ 90°. F| ] CHI760 %Y i
tb 2 T AR5 non-GBE 5 GBE FEfA7E 3.5% NaCl

CREHO W AR A [F] B 8] (4 20 B A% A8 it 26
(Tafel) FIAZ R HHLRE (EIS) o SZB6 R = Wtiik R,
SO A H R, RN A S, R
RNTAEEA, TAEMA 10 mm?, & R TAF B R
NG R B 10 min, 7 TAE B RS e T I AR £h ih 2%,
FHEZE 10 mV/s, HFVERE-1~1 Vo EIS & 75 I %
B N HEAT, Wil RS S RIEE 10 mV, 36
0.01~10° Hz. % ZEISS Gemini SEM 300 #4354 Hi 4%
W82 RE 2 THD B ok T2 35 9 FH e i A3 2 BT 4l IX A0 2% B
%3: K Thermo Scientific K-Alpha %Y H T BE R X
(XPS) AL JF M FER TR v =P e = 74544,
B 12 KV, H AN 6 mA, EAEEN5X107 Pa, LA

C 1s (284.8 eV) JybrifEilEAT far AR HE

2 HREDR

2.1 1REEIRNMERRLR

Kl 2 2R N6 55 FilURFe % S M50 I %
XA 2 RS . 4l4R N6 BEM A B AR B A 4141,
AR 4 R, AHBARAEME. B 2b BR
N6 BEfFF X (BM)EDUCAY /N ¥ 2. BTal
BLNG6 S #FLACEE, SRR AEEIR K2R . B 2¢
FEITBEM — O S8 KL A /D, SR A I (X (HAZ)— ]
RN BOH KIS0, X R X T a2 #
SHERAFREK KA. B 2d FEXW2)HHAEKDN
PN SR N
2.2 HELERK

K 3 N4i%E N6 f24%. non-GBE 1 GBE ¥ 5 )
XRD ## & . non-GBE. GBE 5 y(Ni)AHLL K,
FHZHRL S N6 B —5, U248 N6 2554 U B8
i AR K Jig e b BN T )5 R R AEARAE .
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400 wm

B2 SRS R TR 3 KR A U35
Fig.2 Welded joint (a) and microstructures of different zones: (b) BM, (c) HAZ, and (d) WZ

l GBE

Intensity/a.u
[

i o, J(n(m-GBE
A N NS
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20/(°)

B3 N6 JREEM 2 FiRE i K XRD &3
Fig.3 XRD patterns of N6 weld and non-GBE and GBE samples

2.3 N6/BHEMRFIFEDH
Kl 4 4 non-GBE M1 GBE #f i & ki B 171 23 A7 &,

R 1 AR S TURIE AT TS SRR B 3
R RTGEi . N6 2R ER BT 0L T &8, &l
AR RAE B FE R R AT, A KE S sk
BEHRAEKZES, B 4b iR, £ 1 E78 non-GBE
H1 GBE FF it P35 iR R~ 4 468 1 146 pm, GBE Ff
i AR RST# non-GBE FE i 4l /. GBE FE i BAA 1
i LB SCSL & Ft A2 i ik 1 45 i A2 5 ik i GBE
FE A R0 I 32 B R K2 N6 #5424 GBE WbHE, %
AT B0 5] R AR A K RIS, 7RG T IR
O FE 4 S A s N, 5230 GBE B R ga AL,
LA W, A8 T + i AR (R R K Ak BT A K

Bl 4 2 Bk il B oL ] 2045 18
Fig.4 Grain orientation distribution diagrams of sample

non-GBE (a) and GBE (b)

YL 2R N6 JREE SR, IX A2k 2H 4R S5 4% i R 2
BT — s,

B 5 N FE RS B R 2 (KAM) 2 A . @il =)
TS H A1) 22 43 A7 43 BT A il P4 AR o SRR R 3 B 1) 22
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# 1 non-GBE fl1 GBE HmiFH B AN /. BE =R
REH BRI R T

Table1l Grain boundary character distribution, recrystalliz-

Mo

ation volume fraction and average grain size of

non-GBE and GBE samples

Character distribution non-GBE GBE
Average grain size/um 468 146
Volume fraction of

recrystallization/% 0.8 674

3 content/% 0.1 44.9

%9 content/% 0.1 4.1

227 content/% 0.1 2.0

Low XCSL grain boundary

content/% 1.60 4.1

N BRI, T SRR SR ZE 8K, B .
ME 5 FH, non-GBE F it FZE LI 48+, GBE
sty R AN XAl AR e W R 7 B . I € X AR R T A
TE R HT droR, P45 il Ja AloRE S IR B 9% FE AR, P&
e RO S S8 H 1) ZE AR /AN 5 A T o DX 3 D 5 50 B 1)
ZEAARHLR, BRI ER., WK 1 &
i, non-GBE HI GBE F¥f jit ¥ 2 - 25 dh AR 73 5053 il
0.88%F1 67.4%, F B 4145 N6 #2445 7E U A4S #h+900 C
B K 10 min AN C SR T B AR 56 %P 45 it o 1R 424 GBE
BIRLJE, GBE Kb Hb PR 45 5 X OK, B2l 58 42 P45
bn > W —2E Y] GBE # i b i HL IS ECSL & 7 3
B A s R A

&l 6 4 non-GBE 5 GBE Ff&h AN ISR AL & S0 A
K, 20, 4. BRI 230 29, 327 A, #R¥E EBSD
SE AR A F B St A R 28 8 i S FE LG 49 . non-GBE
FEAHIE ZCSL @ A EBIY 1.6%, Hrb =3 gt
0.1%, ZEARFFE+Z27)EBIA 0.2%, HALE ZCSL
e A LU 1.3%; 1 GBE 4bEE[¥) N6 474%, 1k ZCSL &
FLELBIIE N ZE 54.1%, Hh 23 4 44.9%, 29+327 N 6.1%,
HARMK ZCSL & A ELBIA 3.1%. GBE FEf#FH{K ZCSL &
Va7 LA oo =TI AZil:7 AN 5O NPT Y A 7 S R A
A RA 3" B G R, MM £3-23-29 Bi £3-29-327

() = T A BELIT AL o DX 28 2 3@ 1, WA o ) el
MEIE NS TEELE SOR K G, FEf PR Z 23" (n=1, 2,
3YRFERAR T,  BEWT T KA B A 2 s ),

4R N6 15454 GBE AbH SRR &R K2R 5.
GBE # it I &8 FVRFIE 73 A R s e EEBIIG SCSL & FHATR
R BA T3 Bk R e b g, e,
A SRR A AR A A P 4 O AR R 237 28 A5k
DU MOEHZHEREERAG, IR ORI IR K 2R i L2
m, X3 AR TR . AN IR {111 B AR A
AT EA AR 5 227 H5HPY. 29, 227 SR
Hetil 5 23 28 dh LA R PR oG R, BI 23 g A bl
B, AT R 2 BRI E KRR, 29 5 227
it L8] 2 A AR S o (RN A e B 23 B 5K &R
FORTY A ) RV A

B 5 2 Bk i iR B0 T 22 2 A
Fig.5 KAM distribution diagrams of sample non-GBE (a) and

GBE (b)
X
70
8 22 non-GBE C
5 60 ZA4GBE
é 50.
2 44.9
4 40F
£ 30¢
8 20}
3
5 tor 41 20 16
g 0 0.1 0.1 2 2
~ X3 29 ¥27 low-ZCSL
Grain Boundary Type

Bl 6 2 Rl i i) AN [F) 2R3 57 00 A A Gt it

Fig.6 Grain boundary character distribution diagrams of sample non-GBE (a) and GBE (b) and proportion statistic (c)
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2.4 BUAFBHIELER 243 @wfeFiE
241 el H 252 L (EIS) R B 9L H R i ) 9 27

T CHI760 HaAK 2% AR b PIRE i A 27 J ok
17N KGR B AE 3.5% NaCl ¥ 7R i & 10 min J5 ,
MR T B A, SRl 7 fis. WTLLEH, GBE #f
it IR FF 16 A, 5B 48 R 51 T non-GBE £ &, JF % FEL AT
KB R ) TEAE,  AERHE Bl e . R, B AL
WAk il e MR LG AL -1V, bR 1V,
FHEEZE N 0.01 Vis.

242 FHEfLMAL K

& 8 N non-GBE 5 GBE #£#h7E 3.5 % NaCl ¥k
HEERE 1 h EINAR s AR 2. K 8 B
t, non-GBE 5 GBE F¥ i il AL i 2T AR K BUHHF], %
I HE A - Bl - T AL B B A AR A IR, 2R B it
FErPoRE il R T B T BEAG I

TE P AR i DX 35, 3 ok L Y 25 5 I S ok R A7 1
TG K, R o J ko 28 B 2 3G K, R I s MR
XARAEB MBS Ni TRBEMEKR NiT, HE)E
Ni 305 KT R B RE id %, ShR, Ji§ it
FE AR . FEBHARIX, 6 FE AL 25 B A0 I F R AR
TN, FE S AE AN AL X R TR i T B A 3 4 350
Ffa e e BEAL IS, SRR, dEAFRRBRES, S
Jo§ b R PR A, P 5, T ) BB D SRR
o BEAh, NigoRMEME AR E, 7] FEAK BH BV il
R, HEEREE RO i A ik e 12

G RE S AL B 28R B Tafel 413 SR 45 10 )6 vl 4
J& AR ) E AL Ecorn F BT B E Toon 51
T3 2. GBE FEf BB BRHEAL E.0n(-0.5283 V)i
non-GBE F£ i (-0.5461 V)R IEF2; GBE £ & 5 il
IR I0n(0.2113 A-m>)& T non-GBE ¥ i
(0.8138 A-m™), [/l LI %5 B ARG, WAk Rl BEL R
K, T

M 8 B A7 A AL il 28 R 2% 2 Tafel H24k il 28 k5%
ZHE W, GBE Ff AR P LT non-GBE ¥ i
W TR R I, R AR R SRR SE S LR A G T
PhIERE. N6 IR U RS M B AL, JR5ENTE
HOKEAR A AL RERIMR SCSL &L, 24 mifmtrb, T
RAK, MELURA S M. iR K R TR O R kAR
fh, 2R AR TR I, 3 T Bk IR BG F A
RMEY B ETE, T 5 U AL, R P45 &
TRz S, SRR, NSRS REYS S
ARG T A, TR I 2 0 S e TG 1 A AR, T F
R AL RS B DROHAZ 5T, B Ah Ni 2 B Tl i R4 1
TG o LB JLTT %G R AE I th W13 GBE FF i (1) %
i b B

AR IPRAS N HEFB . KB 9 N non-GBE 5 GBE
A TE 3.5% NaCl ¥ HIRE 0, 5, 15 F1 40 d [ Nyquist
Kl. %I non-GBE #fi1 &, FEMIZE 0 1 40 d J511
Nyquist BIZRTE &7 (RAX A R I B PUIRHE, &K H I
BT, FEAIRIE 5 115 d 51 Nyquist #h 28 /2 B =40
BN SRANBG IR = A BN VA S T AR
BALEA G, ARABGTIIR D=4 78 R R T 1R
P& . XFT GBE PRI s, FEMIRME S 15 d G
AR AEREAN s ARSI X IR A R I B HUIRHE, B 0
140 d )5 1l 28 H s A ST S R AU BT IR A -
M 9 LTI H, fEANFRIHE 24T, GBE
FE i A PUIR 42350 K T-%F B 1) non-GBE #f i o 1274

—a—non-GBE

Z 040 I o— GBE

=

=

=

Q

13}

L

ot -0.45+

=]

Q

5=

O Sample 0d 5d 15d 40d

5 050} non-GBE  -0.4745 ~0.4449 -0.4218 -0.4068

Oc:. : GBE -0.4665 ~0.4411 ~0.4154 -0.3968
) . ) . ) . ) . )
0 5 15 40

Time/d

Bl 7 2 Tt it 22 v AS () I ) 1) T B R
Fig.7 Open circuit potential of non-GBE and GBE samples after

being immersed in 3.5% NacCl solution for different days

leG/A)

-1.0 -0.5 0.0 0.5 1.0
Potential/V

B8 2 FhFE M7 3.5% NaCl 2 H 111 3 FL A A% Ak 1Hh 2%
Fig.8 Potentiodynamic polarization curves of non-GBE and

GBE samples immersed in 3.5% NaCl solution

Fz2 2SR Tafel RILEHLIHEXESE

Table2 Related parameters of Tafel curves of non-GBE and

GBE samples
Sample Ecor/V vs. SCE Leorr /A-m?>
non-GBE -0.5469 0.8138
GBE -0.5283 0.2113
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SIS MR R I AR N6 AR i FURHE 73 AT BB AT 9 52 - 3595 -

#, non-GBE Ff 2 0 d MIEIIEGERDN, £H
F il 75 T 0l % B8 T B I A B A TR ok, T GBE A 7E
20 d I BI:42 KT non-GBE # i, % B GBE
FES IR b e L, X5 SR TREAHEA SR, MAXNEE
JE 30 2.7 AT T VEGH MR . Nyquist B o A SIS
SRS ik AR R A A 3 1 LA KN, AR PTRE AR
K, Hw R A EOC, MBI ot 5346, A
® non-GBE i /& GBE i, 2K [AIZEK 2 5, 15
40 d BF, FPUIEAY 2REHE KBS, RUHERIE
B TRDBRAG , A b ol P 0 e, B S o 2 o A
(1) JE ok P2 )78 SR AERE L R TR, FEAS R R 4, B
o B2 T 4

& 10 ¥ non-GBE #1 GBE #£ /i £ 3.5% NaCl ¥ )
H{¥] Bode . Bode B 73 KA[X (0.01~1 Hz). HAiIX
(1~1000 Hz). ##i[X (1000~100000 Hz). P FHL TR
1B Z\ N AR AL £ -0 7 FF it 2 T BEAR R (1) A e e, BELL
MEAE | Z) 8K . AR M BRI 90°, BEALIE AR & . 1K
A IX AR A7 F -0 FEl 0°, 3 BIAE % X H 1 3 20
BHPT; 76 AR IX AL -0 A B RME, RIUNE DU
fE, ULHIRE R AL E T — AN i A 4 %)z, B
A BRI IR RE

non-GBE F GBE #f i £ A R B 8] 2% 144~
Bode EIZRILHAHFIRHE: (1) fEH . RAIX ih 2 7= 7
BK, EAXELIEAES; 2) K 10a 1 10b fiR
ey ARARIX, 7EARFNZ I (8] 214~ , GBE £ 5 BH
PUBE|Z)\ FAZ -0 KT non-GBE FF it X K21 - (3)
AR HHHE RARSIIX, BEE RN HEKE 5, 15
40 d, Bode & FHHTBAR | 2|« FAOL f -0 ¥ 248 K e,
F WIRE S AR A R BRI, HIZ R (AR, i
PR ER R o B TR IR SR AR, R L SR T AR E AL
J, AR plod R, $ETHIR . & 10a A1 10b BRI
BIX, 2 FPRE L BHPUBE | Z HE P 308 40 d>15d>5d>
0d; FEHAIIX, 2 FlFE S AR M -0 K /NHEF HE A — 35

350 —#— (0d-non-GBE —o—0d-GBE
300 - —4-5d-non-GBE ——5 d-GBE
—e—15d-non-GBE —o—15 d-GBE
o 2507 —+—40 d-non-GBE —+—40 d-GBE
5 200 -
G
= 150
N
100

0 100 200 300 400 500
Z/Q-cm?
B9 2 FBERHTE 3.5% NaCl %7 1 Nyquist &
Fig.9 Nyquist plots of non-GBE and GBE samples immersed in
3.5% NaCl solution

-10
102 10" 10° 10" 102 10° 10* 10°
Frequency/Hz
B 10 2 Fobf SR 7E 3.5% NaCl #% ¥ ' i) Bode &
Fig.10 Bode plots of sample non-GBE (a) and GBE (b)

immersed in 3.5% NaCl solution

40 d>15d>5d>0d. KR EERK, BHPUHE
|\Z|k s, AR R 90°, CIil it ff b i th X 15
FRIRHE . (4) FEHIX H B T BEPUBLE | Z) B %, AL
FA-0 B S, REFEMRIA A T S0,

Bl 11 AXFE S EIS LGRS R . R
ZSimpWin B XA [F]I2 I [8] %44 #) non-GBE.
GBE #f /i i EIS #H7#L &« KA K 11a Fizr R(QR)Z:
Z4CFEL 6 6 non-GBE £ & 55 1 0 F11 40 d, GBE ¥ b Ji 1ok
5 F015d 1 EIS #dm AT 06, S50 B 2 St i R .
HLBH R 5 X0 HRL J2 B 25 B AR A A TG A Op FEIE ) HLER

KA 11b Frr R(QR(LR))ZE X H % % non-GBE
FESIE R 5 AT 15 dv GBE FESAJE T 0 A1 40 d ) EIS
BTG . BIS WAERIESHY TR 3, £3 H
RARE AP ReAQFR B AL 5 5 1 9 2 1) T F) Rl
TG #e HLFH, RV A BLE Mg 28 CPE AIRFER
T R R 2 L2, BIAEAR s, H Oy Fon; L
RFBIEPT; ROARFBEPUHLPH, R T B ) JE = %o
A FE R BASIER s » N CPE SREUIRE%L, Wl
o<n<l.

M 3 FIEH, GBE Ff & 1 Hf % 8% L BHAE Re =i
T non-GBE #f 4, HFHIRZIEE 3G, B Ry Fl 2 1Y
Ko ReAEFEK, FE S BOE SR, Tt iR 472, GBE
FE S it P T non-GBE FEfh . HRALZEPHPTIESE R S
Wb 26 R 25 R B A R4 — 8k



* 3596

Wity EmA RS TR

52k

CPE a

Bl 11 Kb ELS A R 2 Fh &8 R0 i
Fig.11 Equivalent circuits: (a) R(QR) and (b) R(QR(LR))

%3 2MHEMAE 3.5% NaCl ARPRIBUZETEMNEHER
Table3 EISfitting results of two samplesin 3.5% NaCl solution

. R/ 0:/x10° L/ R/
Sample Time/d Qem? Q'emist " Hem? Q-cm?

0 7682 6.438 0.78
270.7 8.793 0.67 1060 3625
non-
GBE (5 2043 5.614 0.73 7531 4174

40 4503 5.892 0.72

0 97.16 5.190 0.88 2152 372.5
5 126.0 6.508 0.83

GBE
15 3557 9.865 0.75

40 539.1 7.686 0.81 9323 2321

2.5 [EimmsR

K 12 4 non-GBE #1 GBE £ i /£ 3.5% NaCl ¥ i)
IR 40 d JE B MRS . WTRLE B, 2 FiRE SR
Jg i TS R i X 5 R AR T IX 4, H non-GBE 5
GBE FEMIES CIAKBEMR B RA T k. non-GBE
FE SR AR B, MisiE2 . B KE
WO, R E . R RITE GBE M R T 2 4 Hsy
i, WSTEARBU/N Hik, rfEER% . L9 GBE #f
fi7E NaCl V3 1T 2 ik M BB A T non-GBE #% i -
P, GBE 3 388 = T 2045 N6 4% 11 2 ik e

K 13 4 GBE £ fhi& X EDS fgits, Loz & 1 f1
TR, E 2 F 3 AT ABBIA . 75 NaCl
R 5 FE R T S R T A BE S AELE CL, T EE S
CU I J& b i Hp 5 AE A, AT 8 2 A o 3 T ik
JE, X5k Cr S AL BT T S Ni
PR G E. LB 1. 2. 3 Cl LR =
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Effect of Bending Defor mation and Heat Treatment on Grain Boundary Char acter
Distribution and Corrosion Behavior for Pure Nickel N6 Weld

Chai Tingxi, Xu Hongtong, Yu Youjun, Yan Liqin, Wang Zhiquan
(School of Bailie Mechanical Engineering, Lanzhou City University, Lanzhou 730070, China)

Abstract: The pure nickel N6 plasma arc weld was subjected to U-shaped bending deformation and heat treatment (grain boundary
engineering, GBE). The grain boundary character distribution of non-GBE and GBE samples and its influence on corrosion behavior were
studied. The results show that the proportion of low XCSL grain boundaries increase to 54.1% by U-shaped bending deformation and
subsequent annealing at 900 °C for 10 min, and simultaneously the large-size highly-twinned grain-cluster microstructure is formed. The
recrystallization nucleation sites increase and the grain size decreases from 468 um to 146 pm during annealing. The corrosion resistance
of GBE sample is higher than that of non-GBE sample, the self corrosion current density of GBE sample is less than that of non-GBE
sample, and the capacitive arc radius, impedance modulus and phase angle of GBE sample are greater than those of non-GBE samples.
Pitting corrosion occurs on the surface of two samples. The passivation film on the surface is destroyed by C1 in the 3.5% NaCl solution
and forms pitting pits at the initial stage, with the prolongation of immersion time, the concentration of Ni*" near the anode metal reaches
saturation or supersaturation, the bound water in the corrosion product film reacts with Ni*" forming Ni(OH),, and then the Ni(OH), are
dehydrated and decomposed into NiO. Corrosion products cover the surface of the sample and form a dense corrosion product film, which
are composed of NiO and Ni(OH),. The corrosion product film has a protective effect, which prevents CI" from penetrating through the
corrosion products to the sample surface and the pitting is controlled.

Key words: pure nickel N6 weld; deformation and heat treatment; grain boundary character distribution; low XCSL grain boundary;

corrosion behavior
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