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Abstract: In order to investigate the effect of friction stir processing on the corrosion performance of
AZ31 magnesium alloy, the corrosion behavior of AZ31 base material and FSP-AZ31 under different
process parameters in 3.5 wt.% sodium chloride solution was studied using stereoscopy, optical micros-
copy, contact angle measurement, electrochemical workstation and other equipments. The results show
that the corrosion mechanism of FSP-AZ31 and the base metal is pitting corrosion in the range of rotat-
ing speed 800— 1200 r/min and processing speed 80— 120 mm/min. Compared with the base metal,
FSP-AZ31 has a lighter degree of pitting corrosion, the self-corrosion current density is reduced, the

impedance is increased, and FSP can improve the corrosion resistance of AZ31 magnesium alloy. When
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the processing speed is 100 mm/min, as the rotation speed increases, the self-corrosion current density

of FSP-AZ31 is continuously decreased, and the performance of corrosion resistance is continuously

improved. When the rotation speed is 1200 r/min, the self-corrosion current density of the sample

reaches the minimum value of 9.2x10° A-cm?®. When the rotation speed is 1000 r/min, as the pro-

cessing speed decreases, the self-corrosion current density of FSP-AZ31 is continuously decreased,

and the performance of corrosion resistance is continuously improved. When the processing speed is

80 mm/min, the corrosion current density of the sample reaches the minimum , with a value of

7.6x10° A-cm”. Compared to AZ31 magnesium alloy, the contact angle of FSP-AZ31 is increased from

29.703 ° to 58.448 ° under 1000 r/min and 80 mm/min.

Keywords : friction stir processing; AZ31 magnesium alloy; process parameters; contact angle ;

corrosion performance

A SRS NIEE hER B ES A R, B
T DS ol A A B it 2L A e 1 LU SR B ) T 85
Bt , LASAEFUIH I TA8RE i) iz N HZE4EH
RO Wiz i RS, (286 4 A BT
HLAE R, 25 5 R A AL 2 T ol B R B 1 BRI T

£G4 N FHYE R

i P EE 42 i T (Friction stir processing, FSP) il
I R R 2 P 40 P S (5 TR ek e A TR B SRR AR T
ARG, MO 213 5) BUs ™ Bk e
I —Fh AR T B A P R i kB Te TS e 3R
TR PE RO, T Al PPy DL Jn] DL UAE H
Ehpa Cngnfe fobn JH PR EFLIRSE) , A o)
RN AR R BT, BNAME 2 ax)
AT Tz B 5T, T e S8 38 1 UL %% 44 & 30
POFEEER I T AR TG 4 TR K HAB SIS
TAHYREH I A A A AR N TLIX 5, Wang Y ST
K FSP AN T4525 Mg-6Zn-1Y-0.5Zr &5 4> , (58 W]
Bifi 5 R S R AR b, R S A /N, B8 AR A oy
AAERAR AN . e QEAFE I i PR EE I TR
XPEEG A E TN T A BE S A R ML R 25 — A
At BL Y FEAE SR EE G 4 T B i P BB d 3 R Ik ) 32 22
JER o X ZE 4 S e R PR BRI TS MBS 4
TN DX T 3.5 wt. %NaCLIE A I i T X Jak
TEF W st it 2. pF9E 2 B0, e it
JEEREIN T 0B A 4 1 IR Tt e o7 2 5, T g ok B A2
o BT, BRI EBEPHRET AR T LS5
TG A AR AT PR BRI N TS AL SUR Ty 2k
AeAstl, DL S BE G 4 4 FSP A 58 AN HE A7
FISEIE , (BT XA T 22 80T FSP X AZ31 8643

S R RE I T D

AR AN R T 20 2 8 (g % 7 1% 2k 800 ~
1000 r/min, fill T3 & 4 80 ~ 120 mm/min) fJ FSP-
AZ31 DL K AZ31 BERF7E 3.5 wt.% NaCl % W 14 g
PRAT R, 38 AT DL RO 2 e DB R 1 S
TS0, FH A 2 A ol D s 3 R A it 2 L B
BEL 7 1 BF 5% $0k 0 B8 422 0 T % AZ3 1 1 18 ke 47k i 1)

AN
1 #MBEF=*®

AR VRSB 1E FH 3 mm [ AZ31 85 A 4 5L Al kA
HEFTPRFEEESE N T W e At AT DD, V1)
Ja B RSF R 200 mmx35 mmx3 mm. Y] # 4 1Y
AZ31 A A MM TE B PR EE SN T 22wy il FRb 4R AT
JB DR AL S T AR IS S 2R, SRS R T
FREBE o KA BRAF () AZ31 B 4 B e e BE R I T
e b Ad ol 1 XAS5032 7 2 THIE & SE R 34T
IS B T R BE RN T PR RSN T R HUY T
BRI SR T B AR 0 AR
& 12 mm, {f B EL A A7 IR S0 BRI 4k i
FE KB 2.5 mm, HEFE Sk 00 A9 B2 4 2 mm,
DA KA B i T ad RE ARk iRk A A 3 s

XF AZ31 BERF DL AR T2 %04 FSP-AZ31
M Ah AT RV FIVE i il ke . X AZ31 BEA A
FEEESE N T3RE 1) b R T X R 4T B I
W, SR I H Ay 4 41 (Herp— 21 R 23 (6 IR 76
3.5 wt.%NaCl¥s W H 43 iR A [R] B B[] (2 h 5 hy
12 h) . Bt )5 8 i ZSA0850 14 i 55 fl OLYMPUS-
BX53M 1E B 627 ks xHalURe 2 8 S v A7 g



< 54 + Feb.2024

Plating and Finishing

Vol. 46 No. 2 Serial No. 371

2 5 8 5k SZ-CAMC33 42 fi #7102 43 ] 2
AZ31 BE B4 R 6 1M BE 5 4 1Y FSP-AZ31 ik 5
3.5 wt.% NaCl ¥ & = 8] {4 £ foh #f . 38 1 Autolab
PGSTAT 302N H Ak 27 A sl ) s g 1) B8 A 1t 2k
VLI BHPT , R FH = r Al R 4, 4l Bl Fa AR Ry PLE Al , =
Ll AR Ry SEAGAR FELAR , R TAE AR . WAkl 45
A AL N — 135 ~ — 175 V, Al Rk
1 mV/s, EIS 3% 5 (4 45 %3 [l 5%10° ~ 10° Hz, 1F
SLUEPRANE 5 MR AE R+5 mV .
x1 BHHEZENISH

Tab.1 The parameters of friction stir processing

e T IR
(r-min™) (mmemin™)
1" 0.15 1000 80
2" 0.15 1000 100
3" 0.15 1000 120
4" 0.15 800 100
5" 0.15 1200 100
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Fig.1 Corrosion morphology of samples immersed
in 3.5 wt.% NacCl solution for 2 h under dif-

ferent process parameters
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Fig.2 Corrosion morphology of samples immersed in 3.5 wt.% NaCl solution for 5 h under different process

parameters
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Fig.3 Corrosion morphology after soaking for 12 h
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Tab.3 Electrochemical fitting parameters of BM and FSP-

AZ31 processing zone at different processing speeds

e JE ik LA/ 1 okt H 2 1/
ﬁtﬁé 2
V(vs. SCE) (A-cm™)
2* —1.438 9.6x10°
4* —1.432 4.4x10™*
5* —1.431 9.2x10°
6"(BM) —1.488 6.0x10™

- JE LA I ok P 9
V(vs. SCE) (A-cm?)
1# —1.392 7.6x10°
21 —1.438 9.6x10°
3# —1.446 2.2x10™
6"(BM) —1.488 6.0x10™
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Fig.6 Polarization curves of BM and FSP-AZ31 processing zone with different processing parameters for

different soaking times
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Tab.4 Electrochemical fitting parameters of BM and FSP-AZ31 processing zone with different processing

parameters soaking for different time

A Wi /h J& 1k LAY/ V (vs.SCE) 19 6 ok B A 2% B/ (A om ™)
0 —1.392 7.6x10°
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! 5 —1.441 1.7x107
12 —1.411 1.4x107
0 —1.438 9.6x10”
" 2 —1.380 4.5%x10°
5 —1.386 2.3x10°
12 —1.380 7.3x10°
0 —1.446 2.2x10™
. 2 —1.453 3.0x10°
’ 5 —1.417 1.7x10°
12 —1.447 1.5x10°
0 —1.432 4.4x10™*
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12 —1.438 2.3x10°
0 —1.431 9.2x10°
) 2 —1.450 8.3x10°
: 5 —1.403 3.9x107
12 —1.407 1.4x107
0 —1.488 6.0x10"
6(BM) 2 —1.491 1.3x10*
5 —1.434 6.1x107
12 —1.421 3.7x10°
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