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Abstract

The effect of constant load (200, 250, 300 MPa) in 3.5% NaCl solution on microstructure and ten-
sile properties of 7020 aluminum alloy sheet was investigated by ambient temperature tensile
test, optical microscopy, scanning electron microscopy and transmission electron microscopy. It is
shown that tensile properties of the sheets decrease after constant load in NaCl solution. With the
increase of load, ultimate strength and elongation tend to decrease, while proof yield strength de-
creases first and then increases slightly. After constant load in NaCl solution, there are a number of
corrosion pits and intergranular faults; the corrosion depth tends to increase with the increase of
load. During tensile test, stress concentration occurs at these sites, and therefore the number of
crack sources is increased; consequently tensile properties are decreased. A load stress of 300
MPa increases slightly dislocation density in the sheet and therefore decreases the decrement of
yield strength after constant load in NaCl solution.
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1. 5|

7000 F A ) 2 AR PUESSIE AT 2R SO SHIMRL . SEBRIRBENT, ISR 2 R AR
FISJES ot o 1D e R SR S o 85 s RIS T R A IS BT TR R BE L B0 R Ui 55 S5 RE BRI [1]-[6],
FIPER AT EENE KRR, SR E R 2 fa . ESLhRN AR, IR 252 2 A BRI 1E
b2z R 52 B AME A HIFE R o B4, BRI o ot s AME BT A LIS 7000 R ARG e AR 21k
REMARM A EEAE S, XREAMAR LR AT SEPE PR R IR S i TN S5 4R LG B 2% .

ARILLA 7020 A SR AT 5, GBI TE R T 3.5%NaCl ¥ H R E A 1F RS, B 70 7 nEk)s 7)
{EXT R SRR R RE A RO, R0 T RE LB

2. WM H KA

NI RN 7020 40E4EFEMEL BN 3 mm, {280 N: Al-4.46 Zn-1.23 Mg-0.12 Cu-0.31
Mn-0.24 Cr-0.11 Zr-0.21 Fe-0.10 Si (Wt%). & ¥ B Z 451 GBT 15970.6-2007 YJHUAH:7E % iR 3.5%NaCl #%
Wb AT R ARG, kN {45 200 MPa. 250 MPa 1 300 MPa, REGHT[F] A 15 K, &Ff
REEAPATIAFE: 156 RGP RIR, B R T 78 5 iR N R A v R . i e i 7E
DDL100 /7 geikEapl EakdT, HiffigZ> 2 mm/min.

MREGHIT J5 (AT RL L DTS % SRR, 2 MBS L 4R L il )5 7EIR 5T (83 mIH,0 + 1 ml HF + 16
ml HNO; + 3 gCrOz) i 1l 7~ Hi SR 3, 4R 5 7E MX3000 AL & 4H B st it AT M Z2 A4 iR . SR A ZEISS

DOI: 10.12677/ms.2017.76084 634 PR R


https://doi.org/10.12677/ms.2017.76084
http://creativecommons.org/licenses/by/4.0/

A 45

MAZL0 U6 AL (SEM) SR IS it b (19 38 —AH S aCRE s IR b 5 il 1, 3R] A Oxford EDS 2 fig it X
X5 AT RERS T (EDS). T3 Ah, KSR HE ST AL (TEM) VLS RE S A i B AMAH 2L DIEL 0.2 mm )3
o RIKFHKEBER AR, AR ACK HLBE 22 80 um J5, Ak @3 mm /NG H G 347 XU FL AR N
30% HNO; + 70% CH,OH, 8 FH ¥ 20K B2 5 Il 7E-20°C LA T, Hidii 50~70 mA, HiJEk 10~20 V;
221 FEI TECNAI G 20 3% & St s se FilbAT, i e & 200 kV.

3. SKHLAR
3.1. JIFtERE

% LA T IRFEYIIRZS A NaCl il R e 3 R JE I = iR R v R . XREAE = iR 3.5%NaCl & i
ESWERAE e - AN Y 4 N S o N S (N N e 2 1 = A NG o)A

BEE IS E B R, AR BRI EE AT T, R FEEE M 200 MPa I 6.3% FF+ % 300 MPa
(1) 11.5%; {H i AR BE &0 52 9056 T B J5 A B EHRIE S, g /) 200 MPa #1 250 MPa B 28 72 Jjil A
K, 435y 8.5%71 8.8%; (HKH LI —HEH TREMES, FFEZM 200 MPa I 1) 5.7%_F 7+ % 300 MPa I
26.1%.

3.2. BfR4ALR

3.2.1. ¥MIESEMER

1R EIa A SR e AT AL, R A LA 5], g X R 2
WAFYEIR, RJZ T FZR A0/ NSRRGSR, (R R — 28 Xt FE I W s 7E S 2 P R I
XL X I R RS kL, Wi b Fos, ZAR R EL)h 100 pm, JEEZ)0N 18 pm, 178 KT Ht i 4H /a5
b iR (=10 pm).

Bl 2 2 EIAA S SEM B . R AT A — SR (I OK 28 AR T, EDX REIS 0 Hk
IR T Al TR, XL M KHSS Fe. Mn. Siv Zn. Mg fll Cu 2570 %, &8 N(wt%): Fe: 6.14~11.32,
Mn: 2.62~2.87, Si: 1.47~3.94, Zn: 2.09~4.56, Mg: 0.81~1.43; Cu: 0.07~1.25. %4k, MK 2 W&
SRR Y 2 ROSTAR /NS MR, 485 48 TEM 08T m] KK 342 & Mn/Cr (IR -

3 RAFEAIIRIRAS Y TEM IR B L R X AT A AERE (SADP) . — 26 S iy 5 it 5 1 e 2
A Mn/Cr TR RO, R K#EZE 50~180 nm G, #0118l 3(a), XLLTRECHATETHL A AL, H
Mahan, ARTMELSEE RIS R . w A E % R TTE s T &, (R RSIARS], —5ER
n MR SFRATIEZ) 35 nms /ANRPTTE SR SR Z) 8 nm, 1] 3(b) F<001> 5 32 [X AT S HEFF 2 7m i S8 3T i
SRAAH EEOATEAR ' A SRR R 5L b o AT HRZS FTE UM A (PRZ) A BRI ZE00] o — L8 OO0

Table 1. Room temperature tensile properties of 7020 aluminum alloy samples before and after constant load in 3.5%NacCl

solution
%= 1. 7020 $5 & &1 3.5%NaCl AR B EMER BIERNEIRRRIERE
‘ PUALHRE Rn(MPa) JE IR Rpo2(MPa) T (%)
RS — : :
SEIAE T2 (%) SEE T FEE (%) S TR (%)
WIEIRES 384.8+3.1 - 331.5+15 - 15.7+0.6
200 MPa 360.5+2.1 6.3 303.2+3.2 85 148+05 5.7
7 3.5%NaCl
+ + +
IR 15 7 250 MPa 352.9+39 8.3 302.2+5.2 8.8 13.2+05 15.9
300 MPa 3406 +3.1 11.5 313.2+36 55 11.5+0.9 26.1
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Figure 1. Optical micrographs of the initial sample of 7020 Al alloy sheet
& 1. 7020 SR A& MRS SHER A
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Figure 2. SEM image of the initial sample and EDX spectrum of typical second phase
B 2. MiEAIRHER SEM BB R AR — iHEEIERE]

A B g FHRSFIR/N, PFZ 8785 TR S AR 2 KA A B R g A RSTIR K, PFZ 1R %% .
Blan, B 3(a)F it PFZ-1 TR EZ°8 70 nm, » AHAR/N, RSF2°8 15~45 nm, 4R BEMEIEEAR N 1 S At
PFZ-2 ({9 B3 200 nm, #n FHAR K, P29 200 nm, I HL7E 8 SO0 i o R rh b 5 40k i b bt 77 B4 R 5
I FLI

3.2.2. 3.5%NaCl B IEHFHER BRI ERLELE

BUFELE 3.5%NaCl vl E#AEH 15 KRG, RIZHHEE BIEMITEH R LR . 1ERE, &
4 M 5 45 7 InER 8 719 300 MPa i RE 8L ) SEM F1 OM & 1.

P 4 a5, IRFER A RS R, EAKA; ﬂkhEﬂmﬂ&ﬁ%Wﬂm& A o TR AL
—BEX BT AR B k. RSB MIAOK L Fe/Mn 550 3 58 AR T2 kb, REDRI i B 25 —
mﬁ&%@m@&ﬁ%@%mm,E&mmanwﬁ*&@ﬁﬁul%%wﬁémmﬁ%ﬁ@m,%ﬁ
KR &, TR T .
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Figure 3. TEM images and corresponding selected area diffraction pattern of hardening precipitates in the initial sample
& 3. #ia7SidAE TEM B Fa Bk X 75 e

Figure 4. SEM image of the sample after constant load under 300 MPa in 3.5% NaCl solution for 15 days
& 4. =i 3.5%NaCl j&i#& 300 MPa R n#; 15 XiEik+Ea) SEM BB

MARFE BRI P R AR DX 3 — 28 o ot LS e, X A A R Rk 28 St s P 30 0 A 5 75
Fe/Mn JCERINE AR T, LB RARYR . — Lo gl oL X IR S T, AT A0 % & IR
AW A TR R: X PAZRF A F R ST B8 AHRSE S TRIEEANCE T H A 58 B AN R (2] 3())s
B (9 TCUTUERT 5 P IT J haE RE (8] [9] Bl AR AT B3GR, S K FE PR B SR 3G a5, Ik
% 7374 200 MPa i, ¢ K& iR E N 16 um, 250 MPa i £5°4 23 um, 300 MPa i A3 K, 4158 25 um.

IEA R TEM %= 3.5%NaCl 3 FE 2 18 F 5 R EAT T %%, KB 200 MPa Fil 250 MPa
INEE 15 K S5 R B 4 ZURAE S5 T A67 (1 22 5 A K, (RIS 75 FF 8 28 300 MPa IR — 8 kil A 5 ol 7 3]
IRZ A0S, AN TEM s 6 fios. B BERNE NS Mn/Cr LR MTREUE, R 2T
IR, HEERE R AL . BTt M B JE IR Rooo fH K27 331 MPa,  TE AT NN
7118 300 MPa K£J52& Rpoo fE I 0.9 £, TEI i B AE T AT 5URE: b S SS B v ks o 10 s S 85 U0 5 4
AR REIE R T Rooo (B, PRk tH AL TS o
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Figure 5. Optical micrograph of the sample after constant load
under 300 MPa in 3.5% NaCl solution for 15 days
5. I EEAE IR 3.5%NaCl j&i% 300 MPa fn#g 15 Rfa%k
Er&RRR

Figure 6. TEM image of the sample after constant load under
300 MPa in 3.5% NaCl solution for 15 days

& 6. IHEFEZEIR 3.5%NaCl A& 300 MPa % 15 XigH)
TEM B A

4. SrthAnitie

7000 REEG S e MU I R & 4, FUMARGERSE Roop EZEHIL T B4 b ' UliE s AR RS 4y
A AVAR /3 50[10] [11]. TEM BT E B, 7020 554 SR A7 515 3.5% NaCl A [ N 77
HFINEL 15 KRG, FAF I p ot s RS AR A AR, (HR R4 R, 1A 3 M 4 i
TR 2R A o FL R DR R R R T B 1 i o R SR T — 6 DX R B 1 U R I ot S T
g0, XS TAERME SO =R/ . B, SRR I AR sp 7R e i 1R & LR e, 1 FL
TR LR A R SR, R N R A IR SR SO A i U R o X R 5 R A K
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AR R K 2 — o Ak, SRR T BB 1l 5, 77 A AR S5 T W o i 1 RS A o S B B A [1 2],
XA AR AR 46 7, AESE/NIRLS IR F T RE0R G R AR Y B R, X s K KPR T
AR R FE IR I . X B RAE XS R S 7055 8B S ARM R A BE AORE 7T 22 21 [4] [5].

TE B A A FH IS . 7748 9 200 MPa #1250 MPa I, BRE IR IR 3R Rpo 2 (H BRSRAH AN K, {H 250 MPa
PN R GRS SN S A IDN 7230 o) e = S S RS 17 N Sl W A N R R S o i wb A
AR RS RGN AL B /D, I TREALRE ) R B, DR TR SR N BRI 0. 870 {E 3 N % 300 MPa,
TR e R B AR RL P R AR T AR BT RS, AL RS P IR G N B AN GG IR (A T I AL A IS BN R T S i e
HRGERE, H R R T B i G R R 3G N, PR PR B E— B3N, SBUR KR THRIAR]T 26.1%, fi
RIS ARTE R A SE P2 B, N LA RE JSEAR, DR e hh s B ik — AP BRI

5. &

(1) 7020 5 & EMME = IR 3.5%NaCl ¥ E A 1E 5 (0 h i e RE %, Prhim A KM T
Wi 2 i 87 A3 N AN BT b, PR R 1 T B 3 P 8 i R A R IR BRE T B 2R 7E 200 MPa Al 250 MPa
INE A 2 5K, 7E 300 MPa JInZR i g4 ¥/ o

(2) BA T 3.5%NaCl ¥ 28 1E B A ' FH JG R T 459 H B 7 mst e R o ] F ok, K e 32 i im0 2
JHESEINTT BT, R X LB T e A S S, N T R GOE R, R I R R R B R A

(3) MiJJMHIEINES 300 MPa, Ff R s kL R AR T LA BN R, A0 B P G A G PR T R
SRS TR, (HRRER T B R R I S K R R R RRIA R T 26.1%.

E&WE

[ 5% 5 25U 1 %1(2016 YFB0300902), [ 5% 1 2 4 4 22 151 H (201706375013) -
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