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Fig. 1 Schematic diagram of aging mechanism
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Table 1 Changes of materials properties under different corrosion conditions

Corrosion condition Hardness, HV Electrical conductivity (IACS)/% R,,ep/MPa R, rp/MPa
Without corrosion 123.21 33.16 387.67 383.69
25 °C, 3.5%NaCl 123.07 33.07 387.36 385.69

25 °C, 6%NaCl 123.03 33.09 377.42 373.13
50 C, 3.5%NaCl 121.34 33.99 381.64 379.89
100 C, 3.5%NaCl 126.00 34.01 393.15 390.24
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Fig. 2 Changes of Kahn tear properties of materials under different corrosion conditions: (a) TS; (b) UIE
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Fig. 3 Typical surface corrosion morphologies of material: (a) Discrete pitting striated morphology; (b) Spectrum analysis from

phase shown in Fig. (a); (c¢) Strip striated morphology; (d) Mud striated morphology
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Fig. 4 Surface corrosion morphologies of material under different corrosion conditions: (a), (b) (25 'C, 3.5%NaCl); (¢), (d) (25 C,

6%NaCl); (e), () (50 C, 3.5%NaCl); (g), (h) (100 C, 3.5%NaCl)
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Fig. 5 Microstructures of Al-Zn-Mg aluminum alloys: (a) TEM microstructures of free-corrosive material in grain (a); TEM
microstructures of free-corrosive material near grain boundaries (d); (b) TEM microstructures of material soaked in (100 C,
3.5%NaCl) etching solution; (c) SEAD patterns of material in [001] projection; (¢) SEM microstructures; (f) Spectrum analysis from
phase shown in Fig. (e)
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Fig. 6 DSC curves of free-corrosive Al-Zn-Mg aluminum

alloys measured at heating rates of 5 ‘C/min
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Fig. 7 Optical morphologies of tensile specimens parallel
zone: (a) Free-corrosive specimen; (b) Specimen soaked in

(100 C, 3.5%NaCl) etching solution

TARIBALIEAZ . IR LUR RS IR R RS, AR A
BRI AL ATDR BRI R R B T 4 AR AT
EA PR R A it S 8 At 70 PR TS BSR4
SR HA R HISS AR, 2 IR 4SS i 5 — AR
FMEHEIPERRIAFI 20, iR (). () (o) (2)
AL AL, AR R R A AN A, ITTAEAN
JE AT, MORHERE b5 R IR BUR AN —, DT
AFEE A R EANA . B 8 P R B
ZUARE VR 1 S, 18 8(a) P T LA F
ARG ik PR DAL KR SR 6S,  SOLIE TR
MITESURFL; & 8(b) AT LAE B, AR ik
PRI IR ) S B0 B it R T2 (K JE SRR AL
HITAEE S I AT, MORHR R R g9, i
RLIAV PR 5 D A, AN b mT AT s 5 i A RRER
AiB3%, AT ANIET 8 (b) i aT LA 23t ) 1 5% ¢ 5
). ARG R, RG] B A DR A
DR, BEE LRI R IREERI T, AR
(i S5 O™, R KK IRR GO R A 1
SEAh, FERGRIR AL T, #7/NRT GP XK LA '
M ERE A ESRTE T I, DN s
SR ZEAZK, IR LE DN F AL A B A% D {ELAE iR

TR IR E K . DUMONT 25O se g s, &
P45 5B YT 5 [ A3 AT, AEANE Ind s (1 7 H
N LU DI T S AR R AR,
DRI i A ek (09 55 s 5 T A1 T 3 L5 S 5 1 F9 S A3 T
eI . GARBRE MR G, BT R
RN, ) RO TR SR A A T B, R T
ML T S BOR T B B b, L0 I 5 e T
5 FARAEY B, R AE T8 T A5G T R 7 1)
B R 7 1) B () 22 B B OK R J8 Tl B 5% 0 N T
ZAH.

Bl 8 BT B 1AL R I TE S
Fig. 8 Fracture morphologies of Kahn tear specimens near
notch: (a) Free-corrosive specimen; (b) Specimen soaked in

(100 C, 3.5%NaCl) etching solution
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Effect of corrosion conditions on
strength and toughness of Al-Zn-Mg aluminum alloys

XIAO Tao"?, LIN Hua-qiang’, YE Ling-ying’, SUN Lin®, DENG Yun-lai"?

(1. School of Light Alloy Research, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education,
Central South University, Changsha 410083, China;
3. CSR Qingdao Sifang Co., Ltd., Qingdao 266000, China)

Abstract: The effect of different corrosion conditions on the strength and toughness of Al-Zn-Mg aluminum alloys was
investigated by hardness, electrical conductivity, tensile test, Kahn tear test, differential scanning calorimetry (DSC),
optical microscopy(OM), scanning electron microscopy(SEM) and transmission electron microscopy(TEM). The results
show that, after immersion in (25 C, 3.5%NaCl; 50 C, 3.5%NaCl; 100 C, 3.5%NaCl; 25 ‘C, 6%NaCl) etching solution,
the temperature and concentration of etching solution have effects on the strength of the material. With the temperature
rise of 3.5%NaCl etching solution, the strength decreases firstly, and then increases, and the strength increases by 11.51
MPa when the temperature varies from 50 ‘C to 100 ‘C. While the material is soaked in etching solution at the
temperature of 25 C, the strength of material soaked in 6%NaCl etching solution decreases by 10.25 MPa compared with
that of the free-corrosive material. The toughness decreases with the temperature rise of the etching solution and etching
solution concentration. There are obvious differences between free-corrosive material and the material soaked in
3.5%NaCl etching solution at the temperature of 100 C, the toughness decreases by 10.4%, and the toughness difference
varies from 13.4 N/mm to 32.4 N/mm between the extrusion orientation and vertical extrusion orientation.
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