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Abstract

In this paper, the corrosion behavior of Al-0.7Mg-0.6Si alloy with 0.1~0.3 wt% Fe content in neu-
tral NaCl solution and acid HCI solution was studied. The corrosion morphology and products of
the sample surface after immersion corrosion were characterized by SEM, the cross-section depth
of intergranular corrosion was characterized by metallographic microscope, and the yield
strength loss of the material after constant stress corrosion was compared. The results show that
the stress corrosion behavior of Al-0.7Mg-0.6Si with different Fe content is different. In 3.5% NaCl
corrosion environment, Al-0.7Mg-0.6Si is not sensitive to stress corrosion, and its stress corrosion
performance does not show significant difference; in acid corrosion environment, stress corrosion
experiment shows that the loss of strength of Al-0.7Mg-0.6Si increases with the increase of Fe
content in the alloy, and the stress corrosion performance becomes worse. With the increase of Fe
content, the amount of AlFeSi phase in Al-0.7Mg-0.6Si increases gradually, and the stress corrosion
performance of the alloy materials will be worse.
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AL PATRIN0.1~0.3 wt% Fed B IA1-0.7Mg-0.6SiE5 & AR, 2HBR T AEFed B4 F¥ENaCIER
AREHCIER P B MAT R, B AHAERIE T BEEWER SRR RN R =Y, £4&
MHEME TRIET MR B RERE, HSEREWEENEREERR R BN, SRR,
BINAFFed B AI-0.7Mg-0.6Si 5 &M B R /) T REFEE R . 7£3.5% NaClF R,
A1-0.7Mg-0.6Si 5 &%t BT B A BUR, PR MMEREAR RN HE 2] LR MR IR P47 R A
JETEELE, Al-0.7Mg-0.6Si8&REMBRME S ENFe iR A BNREMIIRE, MAEHmMERTE.
FEMEBITRFe S BIVIRE, Al-0.7Mg-0.6SiH5 &N FAIFeSIHHIRZHIME, HLFERESMRRIR
al: ¥e:8 i35 N

K
Al-Mg-SifE &4, FeB &, FEMMER, HUNHAR
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1. 5]

Al-Mg-Si REEEME NI G & R GRE A . RIiFr s BEae. R R IR MR, LA
SRV SE, Wik 2 B TR RGN, BONRE GG IR IR 1] [2]. A SN AT 2
HRAT T I X — LBk, 9 itk — D 3R U Pl e L T DR A R o T e 3 ek v SR A A R T B 25
SF[3]. Fe JUHEAE Al-Mg-Si &&H — M —Fl 2l n g, FEE DL FeAl; fl AlFeSi &b &K A7
fE A Aa Fe &g > I Si & &, W AL EAA P 2L a-Fe,SiAlg A i 4id % Si & > Fe &=,
ME 55 TR B-FeSiAls Ao Fe 75 Mn B E YIRS mp R 45 iR FE R R, H/D & Fe BIVINA )
TSR . H Fe SRR IS AT 5 R AERHIME M, HEx& & HiEnEE, s
SRMPE. B LPUE IR N, A SR E RS . SONAE Fe LR MM INEKT
0.20 wt%, il Al-Mg-Si & 4 (18 (e 1 SR PUR il R A3 LAFE i 4]

HAET, EAAT Al-Mg-Si A&7 7 — @ M, MR EEs w2, —RKEM5T Al-Mg-Si G481
PRI T2 VS PR REIREIA[S] [6] [7] [8], T 5 —F@W 7t Al-Mg-Si & 4 iR o R a2
PG PERERIREMI[9] [10] [11]. AEXFRE TR AN Al-Mg-Si & & U415 MRS m It 7o, E 2
EHIEXE Cus Mn, Cr S0 IBEFL L, T E Fe X Al-Mg-Si &4 FI4 215 MERE I AH SR 7t
FX D o AR SCEHE DL Fe LB S EAFM Al-0.7Mg-0.6Si &4 AR %, /it 7 H 2 MM
G TEREZ A CERME, N AL-0.7Mg-0.6Si & 4 AR N T 424 — 52 A B 18 A S B A4

2. SLISPHR R 7k
2.1. #Rm TR

AL A BN Fe TR S B AR M Al-0.7Mg-0.6Si &4, X 3 L& 4EME Fe TR SED
AR 0.1 wt%. 0.2 wt%5 03 wt%. & 1 NEEMEEER S (IEDSEL %). AIH, SEIGHE T

ik
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e %

Al-0.7Mg-0.6Si A E&MERITTER Fe BRAAMEENIN, HethZoRETELHEZEN . W Al-0.7Mg-0.6Si
&M 7 1 9 2 R EFR GB/T15970.6-2007 il £ P 2 N 77 JE5 iR, 49531 FH -5 %o J e PR 300 1) W 4%
AR PERE AT, AR E AT =, WREERER 3 mm, AU TIRZER A 80#. 320#. 800#.
12004, 1500471 7K BERD 4KF] BE 22788, B )nic & 3.5 wt% NaCl & ) A2 /b & HCL R0V 70 (B 1 ) 3 b
JE3 e S B8 VA

Table 1. The chemical composition of Al-0.7Mg-0.6Si alloy (mass fraction/%)
= 1. Al-0.7Mg-0.65i & ER T (REHFH/%)

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.

2.2. BB

FEAE S I PRATAR IS AT AN R RS IR S S5 b S 0%, INERET TA) 23 709 04 54 10 R, SERGIR FEAEH
1E25°C = 2°C, JNEN S8 150 MPao N A MsLIG4E oG, BUF — A0 20 8 7K ki Jf T 4b
#, ¥4 DDL-100 BT J/7 e RHRIE WA IR IR N Sy, FAEFH 51 E 78 S i a0 i 2 ol 2 e
R o SEIREAR FR R R N 2 mm/min, AT 3.3 x 1077 mm/s, SEEIRIE NEIRQST £3°C).

2.3, WYLELR

$ae o — AR JE 1 10 RAGSEIARFERCT, B KT, RH] ZEISS MA10 4394 HL 7 BB (SEM)
M HLR MR IRIESR, JFilid OxfordEDS 7Y BENE (X I X6F FL IR bt b 55 — KL T 14T EDS et 4. FiJa
DIHCARE R ND-TD [/ S i 2 AT i, KRR SR EAT RIS . 4B 2Lt Je . SR A OLYMPUSGX71 7
It 2 AR 2 B (OM) WL 5 7 EL B Tk T2 350 K U B2 8 PR

3. ZR51TR
3.1. EFMEEBRPEESRNRATRHEN

K 1 RNARTE Fe &8I Al-0.7Mg-0.6Si &4 7E 3.5% NaCl ¥ iR 4718 2 0 J5 i Sz 56 10 R RER
SIS . Wl 1), K 1), K 1(e)al i, Fe && 0.1 wt% &4 RFE. Fe &8 0.2 wt% & 4R
L Fe 1 0.3 w4 S iURr 2R T 15 A U 4% 2130 o 7 F63 b ) 15 o FLBEA R B S BRI JEs e . 3R
B &AL 3.5% NaCl i H R B BURYERAC, & E&ME LA RAEEF R R AT . WiE 1(b), #
1(d), B 1O SEM B TKE 500 i )5 v WL B & 4 R /AT A — Le A/ ikt . 1X L8 fg it
T2 06 A A 32 0 B2 = AR R, B LT 2 X PR 5 B 3 B o o B i el Hh kB 0 58 M
AT EDS Rei M9 3055 2, RILE A NA T AlFeSi #.

Pl 2 g ok S AR R A BT SR 2 I TE 3.5% NaCl ¥ P 5250 & 4 HEATPE 48407 JE5 T s 560 10 R I F 4%
T iR BE TS o 1] 2 W DA Y, SEB6 & 4 7E 3.5% NaCl ¥ W 8 oK A2 180 4 4 P4 B S A 1405 it 7
ERT L 5 B 2 B AT AR 1, X Sl A A S 3R T 40 /NS e i AT o S8 I G H R 2 L TR B T
M, & Fe B 0.1 wt%H &4 RFER KB EE N 10.1 pm, & Fe B 0.2 wt%H) &4 kE i K6 iR FE
14.4 um, 7 Fe & 0.3 W% & & B RSB MR N 18.5 um. #E& S 1E 3.5% NaCl i B 7 6 vl B
BONLS,  HAR LA G SR AR 5 ik
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Figure 1. Corrosion’s morphology of Al-0.7Mg-0.6Si alloys in 3.5% NaCl solution with 10 d 150 MPa: (a) (b) 0.1 wt% Fe;

() (d) 0.2 wt% Fe; (e) (f) 0.4 wt% Fe

1. 10 X 150 MPa &7 3.5% NaCl /A& T Al-0.7Mg-0.6Si &&RRE/E MR : (2) (b) 0.1 wt% Fe; (c) (d) 0.2

wt% Fe; (e) (f) 0.4 wt% Fe

Table 2. EDS analysis results of second phase in Figure 1(b), (d), (f)
Fz2. El1HDb). (@) (OBTHITA%RESE 4 EDS 4R

Mass fraction/%
Position Matrix
Mg Al Si Fe
A - 74.23 9.35 16.42 Correction
B 0.39 68.07 11.98 19.56 Correction
C 0.24 74.92 8.94 15.90 Correction
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Figure 2. Corrosion depth of Al-0.7Mg-0.6Si alloys in 3.5% NaCl 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 £ 7 3.5% NaCl i&®& T~ Al-0.7Mg-0.6Si & & HIEMHIRE : (a) 0.1 wt% Fe; (b) 0.2 wt% Fe; (c)
0.4 wt% Fe

3.2. ERMERTS SRR EN

Kl 3 NAIE Fe & &1 Al-0.7Mg-0.6Si A 4 75 BRI W HEAT TE AT R Tl S 58 10 RS R 2 1 1) g
TS, BUERT I, ERRVEVETOR . SRUG A SR I H AR E PR S Tk R R PR TR I 2 B, Ak
SPINGIPYE =1 PO A< NN Nl 1) 0157 == S R4 1 A AR (Y2 ot R TR 0 S g VAV <L ol
S RLEUE G = # SEM B R UK 500 i J5 0 & &8 Pt M /N AT &, 5 Fe & 0.1 wi% &4
WAL ETR/NE 1 um % 20 pm 2 [8R%5; & Fe & 0.2 wt%f& S FEE th BT A /NUZE 1 um % 25 um
ZIAAR%S, & Fe B 0.3 wt% & S 1RFEIE ML K/NE 2 pm & 20 um 2 8] o K il ;9 7% B9 55 —M3E(T EDS
REVE T3 2092 3, RTS8 A AlFeSi M. TERRTEER AT B AT I v, SRI0 & &R A
TR B JES AT O™, WU S A ISR I EH B R B, HOER TR SRR AR SR e A ik, 84S
R ACIEC RS WADN S P Y p SR EL CN i

4 Sy T 4 A S5 AR I O 58 1) P E TR VA VR SR A AT B A T ST 10 R 1 1E A
PRIRFEE L. HHIE 4 ATHD, Fe &8 0.1 wt% & & HRFE B RS MR FE N 127.2 pm, Fe & & 0.2 wt% &4
(IRRE B3 K PR B2 208.7 um, Fe & & 0.3 wt% & & WA B K VIR B N 283.5 um. % Fe JUH
TERMNES, AR BOR IR EAEZEIAE K, YA SRR i RERE Fe 703 & 8 I 52 = M &
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Figure 3. Corrosion’s morphology of Al-0.7Mg-0.6Si alloys in acidic solution with 10 d 150 MPa: (a) (b) 0.1 wt% Fe; (c) (d)

0.2 wt% Fe; (e) (f) 0.4 wt% Fe

[# 3. 10 X 150 MPa &4 N FEER IR I&A T Al-0.7Mg-0.6Si & & BIFRE /B i fZ5R : (a) (b) 0.1 wt% Fe;(c) (d) 0.2 wt% Fe;

(e) (f) 0.4 wt% Fe

Table 3. EDS analysis results of second phase in Figure 3(b), (d), (f)
3. El3H(b). (@) (DBIHITA%EBSE 4 EDS SH#4R

Mass fraction/%
Position Matrix
Mg Al Si Fe
A - 64.38 15.07 20.55 Correction
B 0.36 73.82 10.35 15.47 Correction
C - 61.75 15.39 22.87 Correction
1088 MR
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Figure 4. Corrosion depth of Al-0.7Mg-0.6Si alloys in acidic solution with 10 d 150 MPa: (a) 0.1 wt% Fe (b) 0.2 wt% Fe; (c)
0.4 wt% Fe
[ 4. 10 X 150 MPa {4 BB T AL0.7Mg-0.6S1 & MIEMIRE : (a) 0.1 wi% Fe; (b) 0.2 wt% Fe; (c) 0.4 wt% Fe

33. EPMEEBRTESMRENER
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FEfE L. ASIRIECTATIREE 3 A4S, BRI TIME. B S LA, SEIA SR mE

300 270
J3 x
@ o[ : ;
L 1
2% 1 ;\E 250 |
240
£ 280 g
2 }\}\i 22r 3 . s
D270 | ®220
15 =
& 8
Z Z210}
7 M0 i . S200f
- =l F -
£ t E s 190 | L T
o —=—0.1WL%Fe 180 —*—0.1wt.%Fe
—e— 0.2wt.%Fe| —e— 0.2wt.%Fe
240 | —a— 0.4wt.%Fe 170 —a— 0.4wt.%Fe
. . L . N N 160 L—1 . | . " ’
0 2 4 6 8 10 0 2 4 6 8 10
Time/d Time/d
270
c (d)
290 @) % 260 | 4
250 [
= -
s %0 £}
2 % 2
S 5230 -
gonf g
@ Z220
%’ =
S
ool & 210 -
200
—s— OMPa —s— OMPa
250 |- —e— 150MPa| 190 —e— 150MPa|
A 1 L . . . L 180 Lt 1 L L . 1 .
010 015 020 025 030 035 040 010 015 020 025 030 035 040
Fe content/wt.% Fe content/wt.%

Figure 5. Constant load corrosion’s residual strength of Al-0.7Mg-0.6Si alloys in 3.5% NaCl 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

[ 5. 3.5% NaCli&iR T Al-0.7Mg-0.6Si & € 1EHE/RMRFIRIBE : (2) FRSBRERERTEIANEN; (b) EARRERERE
BIZELL; (o) 10 RETEIRISRAL ; (d) 10 RETENEARSRAEE
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e %

N 150 MPa I, FORMZ R IR S G S0 e, FLT L o i S 06 I 1R ARSI S I R B S SEIR I
5K, HHRREZRHURICT 2 MPa, AEWIIEHRRAER] 1%; H5LIn Koy 10 RN, Hbifh
SRPE IR IR T 4 MPa, SR NWIIRTTRIR LT 1% /247 Hrhiim Uk ORI N Fe & & 0.3 wit% &
SINE 10 RETERE, PURLIREE RN 3.0 MPa, AH2 THIHAHIHRI SRR 1%.

XFECIEL 5 S S R R AR IS5 SR, RILE S AE 3.5% NaCLE R JLF AR AR A h, o
TR AU, MRSREER R AESUR . RIS N 0 MPa I, & EAPRHE A 2R 1E HT RS
TEETRE M, HHTR R BUR R R T AT HTIL IR ) 1% & MR SREAE 3.5% NaCl # i
JErPERE I R HIC W] B E R

34. ERMEBERPESSMRENER

6 NAE Fe & &1 Al-0.7Mg-0.6Si & & 7EFR (57 g NaCl + 10 ml HC1 & thigs i) rh gk 4718
AT B SRS JE AR MR R SRR L. PTRAE W, MInEk R0 150 MPa B, SEIGA SR TES T TH
i JEE TSR A6 5 FEPT o B BE SR AR TA) (R I A T B AR B SEER 5 ORI, Fe & 0.1 wt%1 0.2 wit%.
0.3 Wt% & &P /20N 22.3 MPa. 27.0 MPa 5 32.0 MPa, RAPEIIGEHIRIGRE ) 8.7% 9.8%
5 11.0%; 2 10 KA, Fe 58 0.1 wt%- 0.2 wt%. 0.4 wt% & & Hihi #R 1240 514 41.9 MPa. 48.2 MPa
55545 MPa, A4 FHRAIEETI RN 16.3%. 17.4%5 18.7%. X, BEESEN Fe TR SEN
P, AEPhisRE MR R, YA SRR R IR Fe S EMIRmMAZE.
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Figure 6. Constant load corrosion’s residual strength of Al-0.7Mg-0.6Si alloys in acidic 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

[ 6. BRMIAIRT Al-0.7Mg-0.6Si & € 1B R MR RIBE : (a) PHIRERERT BV ; (b) [EARSREFERTEIRIZEIL;
(c) 10 REFRIFRISRAEE ; (d) 10 REFEYEARSREE
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