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Abstract

Through the test of conductivity, hardness, tensile strength, electrochemical corrosion and TEM,
the effect of mechanical properties and electrochemical corrosion properties of the Al-Zn-Mg alu-
minum during preaging and the third step aging in Retrogression and Re-ageing was investigated.
The effect of the result between the different temperatures in preaging and third step aging was
studied. The results show that after the treatment of 110°C/24 h + 185°C/105 min + 120/24 h, the
tensile strength of the alloy is the highest, but the electrochemical corrosion property is bad. After
the treatment of 110°C/24 h + 185°C/105 min + 150°C/24 h, the electrochemical corrosion prop-
erty is the best while the tensile strength is the worst. The higher preaging temperature could ac-
celerate the precipitation reaction of 7 which won’t be dissolved in retrogression; it accelerates
the alloy to over aging to obtain better corrosion resistance.
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1. 5]

Al-Zn-Mg f8 &5 MM AME A RIEFFEIEREM 2w teae, JF H RA I R EEM R, 2R
(bR IR M G, BT N TR KR, A R SR, R ik A R A T R
TEH 2 DL SRR 30T 42 F i KR B b 32 52 2 SO A RN 3 O UM I 2 B85 42 (1] [2] (3]

Al-Zn-Mg 86 42 — Pl i JORG AR & 4, i H 32 B 0 i 0o AR SR s Ak & 42 (4] [5], FLhT
R FE 2 B B 28, U RN = I 5 B, B S AE AT B I 2% Te b FE S, A 4 BAA B 15
FE, ABFR kR ZE, I AL T7 REWAA R4 /& & S (0 R ik R, 502 DA AE & 4 (1 5 BE A AR
(6] [7][8]o AUk, ZEFATTARBH T 22 G ik 25 i) 52 48] [l U1 Pk 26k 1) P8 (RRA) SR A & 42 BE LA AL T6 il BE )
J1EERE,  [EI SO R R RF R I B il it RE 9]

i Cina [10]Z 3L retrogression 1 re-aging (RRA)AEL LA TE L Fh Txxx REGH S EIMHA[11], RRA
A FEIRAE CRAE DR BIR IR N T77. BAAEEL IS BIHHB ((RRA)VCE G, &&EANKEE
PIHTHE T, T J3 bk B RS 15 2A UM AR 12] [13] AE2 [V F B 280 72 A F e 20 B 2 400R0 (B A 5 S 2
HOn A o BE AN R VR RE ) S B Z GBI T . AR SC R L@ R RE, HEREE, B AE S R
AT 5T TS 8GR RN PN AU FE 6T RRA 4 RE ) 20

2. TWMPEHFE
2.1. BN

KIS P M RO RE AR A7 [ Al-Zn-Mg &3 IR RM, A2z mlor “mnse 17 s, wfH#AT 4 F
=R RAEE, AT ROV, RN AL R k27 .

2.2. SEWFE

G4 S RN A IR R A 7501 P E R TR, =AM EBRE SR, HESE, B H E R
1B K IARE(ACS) %o SRR HV-5 Y 2E [CRE O & A 8, a3 kg, NI EN 15 s,

ik
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Table 1. Chemical composition of the tested Al-Zn-Mg alloy (mass fraction, %)
1. R Al-Zn-Mg B EUZER T (RE ST H%)

2% Zn Mg Zr Cu Si Fe Al
B /W% 4.3~4.5 1.2~1.3 0.13~0.14 <0.1 <0.1 <0.1 RE

Table 2. Parameters of the aging treatment of the Aluminum

2. BAESNHALESHLES

) LSS
RS N N — p
— R TR RR =R
1# 90°C/(0~24 h) 185°C/(0~105 min) 120°C/(0~12 h)
2 90°C/(0~24 h) 185°C/(0~105 min) 150°C/(0~12 h)
3# 110°C/(0~24 h) 185°C/(0~105 min) 120°C/(0~12 h)
44 110°C/(0~24 h) 185°C/(0~105 min) 150°C/(0~12 h)

P 72 1 BE SR G /E DDLOO HL P H (AL FdbAT . F e TR SR FH A OUE R, LAV 300 R A
70% FEE(AF /340, WL 15~18 V, HA 80~100 mA, EEEHHIE-25CLA . EH HEME
fF FEI Tecnai G20 B4 4 EHEAT . FIFH IM6ex FHLALZE TAESEAE 3.5 wt.% NaCl J& a1 em® ik ke
RIMBATHAC I ZEM, CAMRTH R A S AR, RSB AR, WRIGHEE N 25C.

3. LR RO
3.1. BSX

4 Fh =R N SR s 17 Frs. mEE R, 4 HRRER R SR Y B BT, 1
TR R, B RCRE S (110°C) 3#, 4#AFE LU GR BEAR(110°C)I) 14, 2R S 2 TG
FE IS, 4 R 3R B R LU TN G s FE = e, 2880 iR F R SR —EHE b
Fhigash, T 1R SHAFE I B TR TR G 18 FTF. B2, aeilEm SR m, 1#R R SRR,
4 Tt E ) B 25 LR R R 37 iR

3.2. WE

4 HHARFEAOREBE R — e MR, ARSI “anl® 27 Fos. BRI AL, 4 A REFE — 20Tl 2L
BF, B B, B RGRER(110°C)RT 3#, 44 LUR ROR EAR(110°C) [ 14, 28R AR b HiE
FEMR: 2y, 4 R IORERE I S48 T =gt ont, 4 AR b B 3 h RERE(E 3
6%/ AT, TMi)E, &= R m50°C)H 1#, 3HREERIEEES: ETF, AR 9 /N ETHAR 2218,
B SN BEAR LE I AR 70 R 51 44.5% R0 48.2%, 171 88 — I R BE i (150°C) ¥ 248 S 7E B FEEERT 2% 9 h
JEIEBRCKAE 1254 HV, Z GG N, HB&MEERN 122.1 HV, GRS 40.3%, =205
TLPERI(150°C) Y 44 i PREFEFERT 2L 11 /N JE IR BB R AE 127.9 HY, Z G [FFEFFUE TS, SARERER
120.92 HV, HCWIUATETHET 38.6%. “& 47 N 4 MR & FEE A 511 UA 18 el .

3.3. RIHEEE MR

“HE 37 N 4 FARFEE S E = O U R S I B & R s AR R, AT AR, 4 dilEE T,
SHAFERI BRI ERE A, K% T 408 MPa, HIEMFRM LLEIE 15.4%, HAFERAH R KT 3%, (HiEfd
Figmm 15.5%, 4HRFEP R RK, A 370.0 MPa, EHZEMRIL 15.0%. 4 ARFERRE KR
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Table 3. Electrical conductivity of the alloy after different aging treatments (%IACS)
7 3. FEFRPALERE B SE(%IACS)

ETRS 1# 2# 3# 4#
53 28/%]IACS 363 38.5 36.5 39.1
Table 4. Hardness of the alloy after different aging treatments
# 4. TEIMPALEEREENEEE
1# 21 3 44
T (HV) 125.72 122.1 128.97 120.92
=Tt 445 40.3 482 38.9
40 //II ,l,l
| —=— 1#
39
[ [+ 150°C
P P
= B | 2,
= I
O 37k o " #is0°C
=7 ,\ o 120C
2 36r 185°C, - /‘”‘
% L :r” /I\‘ 120°C
2 35F  10°C G . e i
§ [ e _ wY185°C
Rl 7 N ..r'
L "
sl & 90°C
32 P BT LT A T | .,I,ll 1 1 1 f’lll | I |
5 0 5 101520 24 25 25 26 30 35 40

Figure 1. Electrical conductivity of the alloy after different

Aging Time (h)

aging treatments
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Figure 2. Hardness curves of the alloy after different aging

treatments

Aging Time (h)
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Figure 3. Strength and elongation of the alloy after different aging treatments
E 3. FRIFYHIET A EREFME AR

N, 3#> 1#> 24> 4#, X—ERSWERIE S H RS BT, Rk 3#FERT 3 MR 110°C/24 h +
183/105 min + 120/24 h [¥) = 2% i R0 B AR 558 25 45t

3.4. Rikehsk

I 47 s S E I RO B S A SRR LE 3.5 wit% NaCl JE syl b oAb s 28t 25 5, LA
SR AL SR WA 57 o IR ATED TR A R Tl R A B (—0.517 V), T T LR B AR
(1.479x10°A-cm™); FHELZ N, 443K FE (0 B 8 th s AL 5K (-0.592 V), I FLJE bl v 378 %5 1 &% /)
(7.735x107 A-em™), T 2880 3#EE B & bl SR pl AL T 1480 4R kEZ (). £5& 40 B 8 il
DRk, BRSO AR T, T PR P R, B R R R R, 4 e A RS ok 1
T, A#>2# > 3¢ > 1#, X —450 52 AT B FREERAT N .

3.5. TEM iE514H4A

“HE 57 A FEIR U ER S A 4 TEM IESTRAMEL . BIE S(A)ATHL, 5 HRFETE S I 2 2
Jeis dn PN R B NTTIEAR AR 2 g A, HLREIE) REOh A, AT ARG N B2
KIESAR A n M, AFEHT HUTIE R (PFZ), HSEREY 95 nm; (HIE S(B)RT A, 1E 2#0FF BT M. T 2%
WIS, EAHTHAR g AHRGEIER, Bk, AR I Wik A, HLIEIFEAFAE PFZ, 96 N3
KA 103 nm; HE SO RTAET, 1E 3HAFERTX N N A B S, N2 s KE/ANY pAH, dhFtat
M AN 2B ECIR A, H b ST AR SRR /)N, PFZ %2558 82 nm;  FH K] S(D) AT AT, 7 44K
FEFTRT L BT RO B S , AT HAE RS B 3, B s, AR R 43 A A AL AT H A (B
FEHTHAR RS : 20~80 nm), At H AR A BEECOR (A A4 EAHTATEE . 30~100 nm), PFZ %Ef%°4 113 nm.

4. SHrF0TL

Al-Zn-Mg 5 & S IO SR AN 68 bl ik R 5 2 el & N 805 i L R A BT (R 208 GP X "4
n ADHIRNSE L B RE S ARAR B0 o0 A 5 00 LA S i SR TC T A R AR DL 9 5E » — ARG IL T Al-Zn-Mg
A ARy, FAT ARG Ay, I VAT A AR (sss)— V8 BUR TSR BE X (GP X)) —n #HCE AR AR )—n AH(FS
SEAR) [14]. HIMBDERAR MR REREAL, WM BB TIIRE S, NiisaeRSE BT,
I BT AR RE RS AL A 2 2, HO D9 B BELAS 1 ) 5 24T DI AL AN B 5 L AR 15], FEUTHEATHT 5
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Figure 4. Polarization curves of the alloy after different aging treatments
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Figure 5. The TEM microstructure of the alloy after different aging
treatments
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Table 5. Corrosion parameters of the alloy after different aging treatments

5 FRENPBAEEEENEEFESH

s E/V I/A-cm®
1# -0.517 1.479%10°
2# —0.582 4.589x10°°
3# —0.548 2.235x107
4# -0.592 7.357x107
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W, BT GP XH g MHRSHRUN, AT E YR A HAE A R RS B, Rk, SRR AR
B AR, AT AR KK, AU X Sk BT T 38K, A SFeaniit: (H2TER 2805 1,
AR AR A, RS AN RE DI IR S OCAH, 1 B g IR KA, BT, i geidpn
TR R WG A SN F O BT B R R , RIURAE R o b 5 1, SRR PR AK, AORISREE R %

TE =BT RO, PR R0 BE AR Rk B TS R, & a N E 2y GP XA o AT oA,
SRS RIE S, B B, R RN B, e EE g AT N, AERN R g A
A, b g MEEEEAENTE, 0 GP X5 MBS TR, R su RV IR TR, SRR
MR N R, MCSEDGE BT B R R BRI R S R A &S T AT A, 1R S e
Pl RE .

TEZE =20 120CHI N B, B TRERAG, BT, &enEatrh 5EE T2 GP X, &
SHSR/NRE TR, BT, SAFGEITHSEAEE o, 8B SREE LA, BT GP
XA M8 T Al-Zn-Mg & &M FEaRM, S&ERSRE. 76 150CHRME, TR g
MR, G&NHFEENRN GP X5 I ¢ MR, FRHS ¢ MEZB AN, 5885
RPH T, A 2P TR TR

(B, FROST 20 P 2 5 1 35 = 2 I 2808 BRI DRI R /s, “dnf&] 27 o 280K, ST 200
BR(90°C), IEBIIEEAERLNF A A 35 h, RHEEMEN 125.4 HV, [ 2 Tt ZOR B = (110°C) ) 488,
125 281 O {1 6 55 o ) S AR (29 h), AEBEAECN 127.9 HV . X U BAAE — & Va Bl N, 5 i A TR 205 B e s o &
S AE SR — G A B B[R]

A& AL M REFIA R S ST A B IR EEWIR, & &REFES A S SN H A
Ko B S(A)FTXS RLI 1R AT R ARGE /N FL3 e 82, A0 8 S0 e O BH AR B ok idi o , i JE3 o ek i e
%, DAL B R i A A 3 (—0.517 V), ik LI 5 B2 B3 K (1.479x 107 A-om ™), i BH LR B9 ol 2 e e 22
M AT A Z Mg/, SmEE 5], HomBEEm, 9389 MPa. 4] 5(C)FTXf R 3#i0FE BT &8 N AT
WAHBERZ, AR, ISR, N 408 MPa. Q1K 5(D) AT R d#RE i ST AR Ak
KOUSFZ18 20~80 nm), HAES:, BHAG T B fmal, MRS s 2, nr LU H ki
i £R 1 B G AT R AI%(—0.592 V), ok FEL IR B /N 3.409 < 1077 A -em ™), Tk B LT v BB AR, (EL
2 BT 5 AT H AR ESCEAR G D B R, R SR e ik, R 370 MPa.

5. &t

1) 38T =GB AN R B R R 7T, 0T A0 v 2 N R 4 2 5 VR P B ) o

2) HFRGHIE N 110°C/24 h + 185°C/105 min + 120°C/24 h A& MW B ERZ, Afkkis), H
Fi J5E RO Ao F de v, BRI 128.97 HV, H{H5R Y 408 MPa.

3) IFRLHIEE A 110°C/24 h+ 185°C/105 min + 150°C/24 h &4 E Jig b AL 5 AK(—0.592 V), Ji it i 7 2%
B /N7.357x107 Alem?), i JE bk g B -
=

5l 2% SR B TR H (2016 YFB0300901);s  [F 5% 5 4 FE Al 57 111l %8 Bh 30 H (2012CB619500);
E K 3 AR A5 4 5 B H (51375503) .
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