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Abstract

In this paper, Al-0.7Mg-0.6Si alloy with 0.1~0.3wt.% Fe was used as the research object. The
Al-0.7Mg-0.6Si alloy with different Fe content was studied in oxygen enriched solution (57 g NaCl +
10 ml H;0;/L). The corrosion morphology and corrosion products of the sample surface after im-
mersion corrosion were characterized by scanning electron microscopy (SEM), and the cross-section
depth of intergranular corrosion was characterized by metallographic microscope, and the yield
strength loss of materials after constant stress corrosion was compared. The results show that
the stress corrosion resistance of Al-0.7Mg-0.6Si alloy with different Fe content is different. The
results show that the corrosion rates of 0.1 wt.%, 0.2 wt.%, 0.4 wt.%, are 3.11 x 10-* mm-A-1, 3.68
x 10-* mm-A-1 and 4.24 x 10-* mm-A-1, respectively. The stress corrosion tests in oxygen enriched
environment show that the loss of strength and elongation after fracture of Al-0.7Mg-0.6Si alloy
increase with the increase of Fe content in the alloy, and the stress corrosion resistance becomes
worse. With the increase of trace element Fe content, the amount of AlFeSi phase in Al-0.7Mg-0.6Si
alloy increases gradually, and the stress corrosion resistance of the alloy becomes worse.
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1. 5|

Al-Mg-Si Riaaa ) Eaesim, A TrEReii R, mEmhrEseEsR, I Z M THREESNR,
FERR S AT L[] [2]0 PRI AT B 5o Ab e A, TR FLAEH S A T e, 57 A S0 S 30 A sk 1 5 11
R 25K, 6005A, 6082 Z5H1m ik Al-Mg-Si 5 413 FBRRIER 2 11 9G7E o (HAZE 8 25 R AR 1R I 2
kT R B v e, LN FH A2 BIBRAR[3]. Fe JCERTE Al &R P NATICER, R FeAls
Al AIFeSI AW 5 5 g N, MR E. Y58 TFRNFE Fe A1 Si GERN, HHEK
o-Fe,SiAlg #, T4 Si it &8 KT Fe I, TR FeSiAls FH[4]. X5 Fe MHAE— B FERE b REFNH] b bL A
K, ARG PV RE I S2 O AUD U H R AR R R IRAEFA B 1) | A B

HX Al-Mg-Si &4 BT 5 B2 Cu & =[5], Mo/Si tL[6], Zn & &[7] [8], PAK Cu-Zn & &I
(520 [9] [10] [11] A ik 2 # Ak B 25 1) ek [ 7] [8] [9] [10] [11],  fey £ A4 Ak 8 76 2= B Vs m DA L 55
B Si BT RCE R T iR A VERE AR ZAHE R AT . BT O KEFF R, dmiicE
Cu.Mn.Cr Z L K e L35 Al-Mg-Si A 4 AL U5 PERE, (HJ 14 ik 72 b 5] N = Fe X Al-Mg-Si
HENHR G MR ER D . KRR FAAF Fe &1 AI-0.7Mg-0.6Si & & 18 & A T 1)
JEAT )9, KB Fe JuE X IO AL 2R it 65 v itk RE I sE i BUAE, R 6 RER G AR AE P Ko TR 4t
G S

2. SKEMBRFTZE
SRR MR 2RISR Fe 70K & ORI AI-0.7Mg-0.6Si &40 b, 4114 0.1 wt.9%. 0.2
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wt.%5 0.3 wt.%ff] Fe &, & 1 NaaMEENZERI(RESE, %). BT Fe SRXHS, HEM
FICER G IR

Table 1. Thechemical composition of Al-0.7Mg-0.6Si alloy (mass fraction/%)
%= 1. AI-0.7Mg-0.6Si-xFe & &NZER 7 (RE 5 /%)

Number Si Fe Cu Mn Mg Cr Ti Al
1 0.61 0.11 0.0053 0.020 0.67 0.0014 0.024 Bal.
2 0.60 0.19 0.0055 0.019 0.68 0.0013 0.025 Bal.
3 0.60 0.31 0.0052 0.019 0.69 0.0013 0.024 Bal.

MR A3 F A IR R AE 2 IR [EH bR GB/T3246.1-2012 AT, K BE S HEATHLBE . 40 B . MBI )
%% GBIT23414-2009 XA ZEISS MAL0 4l T A B xt Al-Mg-Si & &4 R B 28 233 47 460 ) 43
Mrs 2546 GT/T17359-2012 iz F OxfordEDS B R HEAU KT Al-Mg-Si & &Mk K W7 1114 28 — AR T~ 21T g
WA, W H AL AR . AI-0.7Mg-0.6Si A & M I =\ B MR R S — 2 % E b5 GBIT
228.1-2010. ZFEiRAifHiRKEeE DDL100 Hi7 /5 ReA BHARAL, SEIG R rh R g Zy 2 mm/min, AH2
T 3.3x 1072 mm/s, SLIIREAEIRQR5C +3°C). A 517 SR I R b 0 . LA
BHEL 3 ANPATIREE. N JE bz {56 2 18 [ A7 GB/T15970.6-2007 #E4T, HUFEHY Al-0.7Mg-0.6Si &4
BRI I7 M 64T, AR EE Y 3 mm, RERIATRLE I 4 AREAEN-PATHE, SEI8 73 i) AE B 48U T/ 5
(579 NaCl + 10 ml H,Oo/L (1) J& i i) h iE AT, 20 A BHIL 3 AN PAT AR . SEIR IR FE I 7E 25°C, Nk
/328 150 MPa. 7515 B /R RIS AL b 2B 47 B 7 85 il S5 o LAk 276 2 I ] Kb v GB/T24196-20009,
FF7E Multi Autolab M204 BLAE 2 T AR S HEAT iR FESF 10 x 10 x 3.5 mm, 3B B Ak 200 iR T Al 1 em?,
RIS HT R EOE AR, AR At 5 AN ESE0 i % & o W50 i LW R )& s s, HA
B e 14 o PR I AL 2 R I = AR R, IRFEAR G N TAE R, Pt B s A, fAHE
K HLM(SCE) N2 LU Hi W o FLAK 22 IR A 5 A 5 40 £ 3.5 wit.% NaCl ¥, 3 B8 b Re it il fh th 2%

T % F AL (0 B B A] )y 600 s, AR Akl 2 I b B FELAL VG 9 —1.3~0 v, N 1 mV/s, SEEG
RN 25°C.

3. ZREITE

3.1 EERBFTRPAENUHRATN

Kl 1 AN Fe & &1 Al-0.7Mg-0.6Si & 4 7E & S8UB Tl A AT 1E 2 far J8 i 558 10 R IR R T
MBS . B8 1 T RUE H, BRI, R R EE S S Ak, I T B U 5 2
T PR i o R TR T e 2 AR 4 AR KL IR R 25 6 07, i 5 T e 1) ) 304 K 2 843 e R AR 19 25 5 T v
TS 43 6 o 38 X S e PR K, i3 S R M R % . R T SR BB & 4N Fe TGRS &N
P, SREG G AR R IR 1) i BRI T £ . 4% SEM B T TSUK R 500 15 5 S, FITES G dn At
b ARORLIN BA R B T e v oW 5 B K R TR B A AR RN o, i HLEEAT EDS RIS AT S 15 2
2. HIER 2 WA, JEIRBUR AR S A AlFeSi HH . TEE EUA P A ST R T A S SR
FEAENER R, o B BRI, Fd, & &R R T b S A 4N Fe & MR = AR 1S B
PR, SEMNSEmEREE %,

2 Jyi i < AH AU BT W S B A B AR S
IRFEAE DL o

op
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HFE 2 mTA1, Fe & 0.1 wt.o% A& &l (5 2(2) Bk B i A 35.5 um, Fe & 0.2 wt.% &4
REE(E 2(0) AR IR E 4 51.8 um, Fe & 0.4wt.%1& 4R FE(A 2(0)) B K i )y 87.5 pm. [l
¥ Fe LR S RBMIRSE, &SRB 78 ihig 125 A2 %

) s Lo e 2 e S s - Lt i o < e
100 pm EHT=2000kV Signal A= SE1 Date :6 Apr 2019 20 pm EHT = 20.00 kV Signal A= SE1 Date :6 Apr2019 ZEISS
wD=11.0mm Mag= 100X Time :16:51:10 I wD=11.0mm Mag= 500X Time :16:51:46

N

nm EHT = 20.00 kV Signal A= SE1 Date :6 Apr 2019 20 ym EHT = 20.00kV Signal A= SE1 Date :6 Apr 201 ZEISS
WD=11.0mm Mag= 100X Time :16:54:39 WwD=11.0mm Mag= 500X Time :16:55:18

“k.

EHT=20.00kV Signal A= SE1 Date 6 Apr 2019 20 pm EHT = 20.00 kv Signal A= SE1 Date ;6 Apr 2019 ZEIsS
WD = 10.0 mm Mag= 100X Time :16:40:01 I WD = 10.0 mm Mag= 500X Time :16:40:41

Figure 1. Corrosion’s morphology of Al-0.7Mg-0.6Si alloys in Oxygen enriched solution with 10 d 150 MPa: (a) (b) 0.1 wt.%
Fe (c) (d) 0.2 wt.%Fe (e) (f) 0.4 wt.%Fe

[& 1. 10 X 150 MPa &4 T EES A& ~ Al-0.7Mg-0.6Si &£ BIREEmITH25R: (a) (b) 0.1 wt.%Fe (c) (d) 0.2 wt.%Fe
(e) (f) 0.4 wt.%Fe
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Table 2. EDS analysis results of Second phase in Figure 4~5(b), (d), ()
= 2. B 4~5(b). (d). (NEBIhIMZEBE =48 EDS Si4ER

Mass fraction/%

Position Matrix
Mg Al Si Fe
A -- 65.06 11.34 23.60 Correction
68.02 14.18 17.90 Correction
C 0.34 66.86 12.07 20.73 Correction

Figure 2. Corrosion depth of Al-0.7Mg-0.6Si alloys in Oxygen enriched solution with 10 d 150 MPa: (a) 0.1 wt.%Fe (b) 0.2
wt.%Fe (c) 0.4 wt.%Fe
[# 2. 10 X 150 MPa & T EERIBA T Al-0.7Mg-0.6Si & &R E 4R E : (a) 0.1 wt.%Fe (b) 0.2 wt.%Fe (c) 0.4 wt.%Fe

32. EEFRRRPSEMRENTEN

% 3 NAIE Fe & &R Al-0.7Mg-0.6Si & <7 & I (57 g NaCl + 10 ml H,Oo/L Y J& il ) h itk A7
PR B T SR 00 J5 AR MR AR AR . AR 3 WA ST A 5l R AT R AR B 1 3 fR A 4l
A S T AR SR B AR . B2 3 I 3(@) T UE H,  SEIGA S FELE N #k # T Jy 150 MPa iF, AR
2 Tk 1 AT S T S T, LT o o SR T R PR I R B/ NIE Y R B, B E SRR AR T R R
JJEM. Hor, HrRRER R ANA Fe & 0.4 W% & & inEk 10 KKK, PidissE#i2k AN 10.57
MPa, A4 THIMGPIHIEREN] 3.6%. % 3 FILLEH, BEE Fe RGBS, SE&MRRMEERK
A ATt . MUE R SIRRh, S8 REBRNB G, HHEESSN Fe TR SRR, 540
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SRR RE T BR. H15% 3 IR 3(c)mIRH, HEAT R 0 P AR AR T AT A 2 P T Rz 7))
AR SR BE R R BE R, HHZEAE 1.5%~2.3% [l {HEAT JE 1l AR ST SR AR AR /DN, 1R 1.1%~1.4%2
] SEIG & B AE B AR TP AL 22 I i M e L 5+ o

A NI S AE S R AT T AT J 1 S S AR P T S (e ZR A R o IR AR K 5 Ik
BT E B 4 b [ 4 JRIERR 4 rh &G W5 A SR D T ] L ) S i <6 T A I R D I AR AL
M7 4 5K 4@ LA, L& 8BRS E B R 5, MBS KA B R0 T .

S5 5 R, Fe &i 0.1 wt.%. 0.2wt.%. 0.4 wt.%& i K240 13.3%. 10.4%5 7.5%, #HLL
ARSEIARFEW G R R R T 12.4%. 16.0%5 20.8%; 546 10 Ki, Fe f 0.1 wt.%. 0.2wt%. 0.4
W% B TR KA1 12.7%. 9.8% 5 6.8%, AH LA SIS ARENT SR T I T 16.1%. 21.5% 5
28.5%. AL R EER BT R B S, MORRREESUR AR R R, (EAPRREMER AR R T R, o
BEE &N Fe TR S ENRE, SRR EHRKEGRER, MEerBEt kA TR, bk 4 54
A(b) AT, AR FJALHEAT A 2 8 T A T CAE S A AR TR SRR TS K T % T 3.4%~5.4%,
Horb Fe &8 0.4 WM& FRERE . MUL AR SEIG AR EVE DU A NME N B, ELTRA0 TR JE ki
UAFY 2
Table 3. Constant load corrosion’s residual strength of Al-0.7Mg-0.6Si alloys in Oxygen enriched solution
# 3. EERET Al-0.7Mg-0.6Si & & 1B T5/E IhRI KRR

Fe J0 3 & 2 (Wt.%) gk e K/d In#k A /MPa b E/MPa Jei MR FE/MPa Pohr i A K%
0 0 257.4 194.9
- 10 0 254.4 193.1 1.2
' 5 150 251.9 191.8 21
10 150 250.4 191.3 2.7
0 0 276.9 228.4
02 10 0 2733 2279 1.3
' 5 150 269.9 226.0 25
10 150 268.3 225.3 31
0 0 292.0 2635
04 10 0 288.0 2625 1.4
' 5 150 283.3 260.6 3.0
10 150 281.4 259.7 36
270
300 -(a) —u—0.1wt.%Fe 260 :_(b)é i i
Tl —e— 0.2wWt.%Fe L -
290 |- l\ —a— 04wt %Fe|| 250
g 280 _ §N§ & 240 X
s } E 230 r 3 3 I
D70 | \} 200 +
g T ———¢ 5 I
&% r Z 210}
L2260 7T o :
@ — gaor
5 = - =
Tas0t Y 190 |- (] ]
180 L —n—0.1wt.%Fe
240 |- 170 F —e— 0.2wt.%Fe
F r —a— 0.4wt.%Fe
230 1 1 1 1 1 1 160 1 1 1 1 1 1
0 2 4 6 8 10 0 2 4 6 8 10
Time/d Time/d
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_ 250 |-
< T = 240 |-
3 ! £
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w2 =
o Z 22|
Z 260 - 5
= > 210 |
250 - —s— OMPa 200 [ —=— OMPa
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Fe content/wt.% Fe content/wt.%

Figure 3. Constant load corrosion’s residual strength of Al-0.7Mg-0.6Si alloys in Oxygen enriched solution: (a) Change of
tensile strength with times; (b) Change of yield strength with times; (c) Tensile strength at 10 days; (d) Yield strength at 10
days

[E 3. EFEART Al-0.7Mg-0.6Si & & 1EHTETR MR RIBE : (2) PHIRERERT IV ; (b) [EARSREFERTEIFIZEIL;
(c) 10 RETHIRAERE; (d) 10 RATHISEARGEE

Table 4. Constant load corrosion’s elongation of Al-0.7Mg-0.6Si alloys in Oxygen enriched solution
4. BEART Al-0.7Mg-0.6Si & & 1BH B hlT FHRIcER

Fe TR & EWL%) Inaas K/d I AT /MPa W A R 9% WS AR R BR 1 5 E/%
0 0 15.2
10 0 14.6 3.4
0.1
5 150 133 124
10 150 12.7 16.1
0 0 124
10 0 11.9 43
0.2
5 150 10.4 16.0
10 150 9.8 215
0 0 95
10 0 9.0 5.4
0.4
5 150 75 208
10 150 6.8 285

3.3. EESFETHBEAZERE MR

K 5 AN Fe & 811 Al-0.7Mg-0.6Si & &7 & FUR 1A i Hh HEAT B AL S AR A SR 00 5 159 21 1 i A 2 A
TR 2RI o S 00 & 4 (W Pl R B AT 5, 193156 5 H4h

R 5 WAL, AEEABRT, Fe &8 0.1wt%. 0.2 wt.%. 0.4 wt.% 2 & iabEE R ok 70 5l
H9: 311 x 10 mm-A™, 3.68 x 10 mm-AT A 4.24 x 10 mm-ATL, WL, EEAEMERT, BESS
W Fe SRR, AEMEMERIZHIEmE, LB EmhrkiedsE,
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16 16
15[ —=—0.1wt.%Fe - (b) e 0MPa
I —e— 0.2wt.%Fe B —e— 150MPa
14 - —a— 0.4wt.%Fe 14k
BT E }\‘\E 13k }
Y 2r Sl I
51| g t I
g‘bm B }\ Enﬂ i
S i ¢ Sl
H ool 1 = ¢
8| or }
3 A
7+ \E 8
6 7 }
5 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 040 015 020 025 030 035 040
Time/d Fe content/wt.%

Figure 4. Constant load corrosion’s elongation of Al-0.7Mg-0.6Si alloys in Oxygen enriched solution: (a) Change of elonga-
tion with times; (b) elongation at 10 days

E 4. SEARET Al-0.7Mg-0.65i & &1EH /R BTG MK () Bi/EMHAKEMEREIIZEN; (b) 10 RETAIETEMHIKER

- ——0.1wt.%Fe
1 —— 0.2wt.%Fe
. I 0.4wt.%Fe
-9 1 1 1 1
1.2 -1.0 0.8 -0.6 0.4 0.2

Potential,V

Figure 5. Polarization curves of AI-0.7Mg-0.6Si alloys in
Oxygen enriched solution

5. EEART Al-0.7Mg-0.65i & &R LR thzk

Table 5. Corrosion parameters of polarization curves of Al-0.7Mg-0.6Si alloys in different solutions

5. NEIBMWERD Al-0.7Mg-0.65i & & B ILFRL IR

Fe ﬁ: E QE(M%) E F%”fm tﬁ{j Econl/V E Fl';:l?/im %Jﬁzjg Jcoor/(A'Cmiz) Fl'g/l:mléﬁz Vcoor/(mm'Ail)
0.1 -0.675 2.96 x 10°® 3.11x10™*
0.2 -0.679 341x10°® 3.68x 107
0.4 -0.684 390x10°® 424 %107
4. &g

1) AI-0.7Mg-0.6Si & <4 KK B ) & ik RE A7 72 72 7 o A2 5 8008 PR B8 rh b 47 80 70 J P S 56
Al-0.7Mg-0.6Si & <5 5 5 Wi J5 I R AR R B 5 & N Fe JToaR & REMIIR MG K, N7 J3 pe Pk R AR 22
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