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Table 1 Chemical composition of experimental ZE42 alloy

(/%)
Zn Y Er Zr Mg
4.1 11 0.5 0.1 Bal.

RIS RN ZEA2 SRR 46 )F FE 2 2.63 mm, Al
BURGEEFE R 0.23 mm, KRELHI AT = 2R 2 & 106 &
FE2N 3.09 mm, ZPRIERELHI G E GG EEAR N 1.2
mm. B ELHIIFH AIVZEA2IAl & BIEET%, 51
H RN RST R R R, A8 A A 3 TN S 38 = 46 5
B B AT IR K AL FE,  AIVZE42IAl = 25 A5 )
7 300, 350, 400, 450 C i 4% H /i 1.0, 2.0,
4.0, 6.0 h.

ARSI R =W T pH=7, #KE RN 5.0%H1)
NaCl /K¥E# . B2l nr, FHM5 )y AB104-S
T RAFFRH AUZEA2IAL FE 1 R 46 i & o S8 )5 #alkE
HESRIAE NaCl /KB, BERE /N ECH R
ZRRIAF =1, ARG T, FHREH
PUSREE R 2, R R EER E FHE R, L
(1), HEAKXN:

v=(go—90/(SoT) 1)
e go NIFMRATIAFE LG, mgs g B S
Fo IR B Tl = B RE R B, mg; So IR R R T R,
cm?; T oAJELhIE A, h.

2 HR50H

2.1 FREMMAR

ASTE] R I TR R AIZEA2/AL B AW S i Bl
W 20 . A R 400 °C R AN H A A (1.0, 2.0, 4.0,
6.0 h)iB-KALFR )5 K AIZEA2IAl AW AHES, W
K2 fiom. MM EEE 2a~2d 7] LUE H AI/ZE42/Al
GIREH ZE42 A4S ¥ EIX L ALR 3 #5704 k.
Kl 2a 14 400 'C, 1.0 h iR KAEERE Al/ZE42 G
P HUZEW AT W, JEERZ8 30 um, FEE CR IR A]

M RE K Y BUZ B BB E m, RSB KT
Mg. Al EnROAKEY L, ¥ iUz FEERE Al
BR—M, Mg+ Zn S o &t Al/ZE42 FTH N Al R,
HERE B EY . EERPEE ZE42 BEE5EN
WAL S E LR, SRR ST EAR N, X fE 2
BT 5L A R R s SRR A R K AR, (15 ZE42
BEREAR AR T R B M AFRE, fEIR Kb B AR
X A7 REN ZEA2 A S RAEFHSHE R T
BT, ARAEAR T R A A NS R, BB
JF TR B 2b GG Y B2 R B — 2
B, SEiT ZE42 — My EUZ B I IR . ZE42
IR A B R SN = 7 T 5 R A1 WANY 6 K E R v i G
UMK SRE, 8 400 'C, 2.0 h AL B 444
AR IS FR AL TR B, R R ST 3 218
Bl 2c 1 Al/ZE42/Al 4 HALE 400 °C, 4.0 h #Aab 3
BoorRy B EmE, ANE 2 hrriEEmnE 3
Al/ZEA2 ST BUZ 08 2 NN JZ, i ZEA2 B4
S N 2 K R, SR AL AR — (1 N2 R
KA/, ZHFRSH, TSR AE.
o PR R P A R T I A O, (R 4R R T
W, Al Mg 55 JTE IAH B BN T AE S X 38
TE & & B &9 . B IR K (R B, ZE42 864
SRR E K. B 2d PREAR T ZE ZE42 B4
2 6.0 h 1B KACHRJE, T2 & bR 4r 22K R, S5l it okr
BI5) oA, ok RSE AR T B 2a SR B B3 K.
RKERFFFERKH, T HBUZEE Ax 518 Ky # [a]
t FIXRAFEAR A=K, K AR ZER B, Ax
BEE t TR Y, %R KA T AIIZE42/AI
HERWY BZ R AR K, K225 100 pm.
AN TR AR IR BE R AZEA2IAL B AW 5T 3
BRI W ., ZEA2 B8 5 HM LuE(Y. Er
85), IR R L AH AR T B R, TEIR KGR AT i
MR, I BT ES dokn, DR mT DU3R @i
HE MR TERE UL R & &0 . Wang® &7t T AR [F
BK TESHN ZEA2 B6 & AB R B MR 551

K2 400 ‘CAN R (AR AL 2 S (K1 AI/ZEA2/IAL 56 BT TR 5
Fig.2 Microstructure of AI/ZE42/Al when annealing at 400 °C for different time: (a) 1.0 h, (b) 2.0 h, (c) 4.0 h, and (d) 6.0 h
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450 CAFE PR KL, BRIV BTN AIZEA2IAI &
ST 5 5 A

FEAH [E] LRI [A] 1.0 h, AN [A]IR K FE (300, 350,
400, 450 ‘C) F(h AlIZE4A2/Al =28 G AT 50,
K 3 fis. xFEEl 3a~3d WA, FEAS [FR KR E TR

RIS, EEWRPIEE ZE42 68 KRET
T RALHED T ZER SRR THEILER Y
AEr, (15 BE3E R 70 .45 et R o ks B G5k g g 4k 14,
£ 300 'C, 1.0 hiB KALHR 5 SRR /N, SF & il
F% %1 350, 400 ‘C B}, P45 & d R FF 45 123K K, 450 °C

IB K A R R ST IA B R K. R R R,
AL R G [ AbASOE R A I RE ST B 1 8
SR R B RS, R R, S AN B I T
iRER, 78 300 C, 1.0 hiBKZ&MEF A/ZE42/AI B
B BN E A OB AR, ASEE B R 2
SREAEYIAER, HAEE D ZE42 4545 Al IR
A — % BEn R, WK 3a, XAl H TR X
REBRSTH Mg, Al TGTRY BUERZE, e
A4 R AL S 44 . 181 3b. 3¢ 2 N B A
350, 400 C F{i 1.0 h 5SS, X T Kl 3a
HKewi, ZEA2/Al FHIE X 3k AR B T R E B 5L 1K 4 8 (Rl AL
EW, JEFEAE 40~50 um. 2438 KR IA F) 450 CHY,
HEWRI AL &R A &) & Rk sk 2, thi
P02 B FEAE 70~80 pm, I HLiF 2 1t W 22 5 S K
B 2 PSR G R A Ak R AR, —E R
PRy, i 3d frs . Bl I8 OB T e, SR
IS R RE 4% O P AR IR W K, TR NI R AR
PG PEUZ EEAAME AR, R4 Al AR
(1 JE B AR /N

N 2 T Y BN WA SN
EEA AN S ok
—

) Vv.

3 REMIE 1.0 h, AFEE KRS TR AVZEA2IAl H 5 WM S E S
Fig.3 Microstructures of Al/ZE42/Al after annealing at different temperatures for 1.0 h: (a) 300 °C, (b) 350 ‘C, (c) 400 C, and (d) 450 C
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Fig.4 XRD pattern of ZE42/Al interface after annealing at
400 C for6.0 h
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PEUZA AL EB5 A, BARERERR. Y
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ONE B F T X 48 Ak SR, o SR g SR A
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Wl & 2 F) 2R B 5L E 4 (ARB) i & T 4l
Mg/AIS052 £ JZE A, T RIE Mg/Al SR
REFTFRNE B EY), ik Mg I8 MgirAl,, i
AL AlzMg, . 45 A Mg-Al #H ] Fil Mg-Zn #H ] \Mg-RE
HE B DA B A 6 SR SKCHE W 307 T A 5, R v i 4
KW FEi ZEA2 BN 1 Sk Mg B 208 94.24%
JEF%, FRD, Al &84 3.53%, Zn M&EA
1.77%, #itIeE Y &N 0.35%, Er 4 0.11%, LA
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BRI A . 2 s T3 1R BEME, thik Mg & &
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TN 0.19%, 7 UG F Er 7 OKK AT 288 0, Mg:Al
(R BE R 2 B LL BRI 17:12, T RE N SRALARAL &)
B-Mg17 AL, H RN E 5 RN, K25 40 pm, IBIX
BORETERENY BIZIE. 8 2 RMEXEK 3
sATEAE Mg S8 39.07%, Al &5 4 60.03%, Zn
FHEAN0.81%, MitItE Y fl Er & EIEARK AT ] 2
BEA 0, HR4E Mg-Al AH BRI ANZ RS ZE K T 48Rk
G AlaMg,, HBEERK, R 70 pm Afi. Fpal Al
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Zn FN 0.39%, Y R Er WA BENZIX Sk, WHHERTZ
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Fig.5 Interface and EDS result of ZE42/Al after annealing at
400 C for 6.0 h
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KALH R R AR A S IU R Z I B HL A1l
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52 A BRAE — LS B (1 MR A% R 55 v 25 5 K AR R A T o
S ARERIR, Hlng A KE CIIngKHE., &
SO, SHEHI RSB ik, RHIEAKRIMLE
X AIUZEA2IAl =z 54 1R Bt 5 2k A7 i 9T

28 400 C AR (AR KA 3 5, AIIZE42/AlI F &
BAE 5.0%0) NaCl 7K ¥ ¥ HH 12 665 i 15 7D Jog ekt 26
WA 2, WK 6 frox. mER A, AUZE42IAl &
BB K Kb B 5 b R . R AR KR AU T
R AT RN, B R K R R, 5 s R e 2
K, 4R KIHEE R 6.0 h 5, bl R A i 2k 4
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JE3 e e L R B B, R RS BB A LR T A
I A e (R AF ) RS e LA AN TR, L3 LB A T ik LA
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Fig.6 Effects of annealing on corrosion rates of Al/ZE42/Al
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composite plates in NaCl solution
F® 2. AR EBEK, AVZEA2IAl =ZEER
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ZEA2 B e L T WY I B v L T AL A0
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ZE[E K] Al,Ogv AI(OH)s TR I, X R GR I IEAS 5738 2
WK, AR IS P HEAT o (HREAE NaCl /KiE R
HHR LI AR, CUS W B 7E AL B S I AR R B Ak
XF AI(OH)s TR A 2B AE ], ELHVA W s AR 2 1 70
Ea. 515, CI's Al ATEBR BTN, TR T
HA BRI i B2 B0 2% 2 Wy sl vh 8] 7=, A2 AL BRGR TH
A LA kR SE S CUg b4y, — B R ER R
T PR S0 B ik v 1) — 8 JEE BN, e T B e S L A
Wt T SRR DR R R, A R R R T i s kP20,

232 WHUWEMEAIR

7t NaCl ¥ iR i A [\ B (8] AI/ZE42/Al E 4R
AN TR BB AL I ROUL S g 35, sl 7 B, R R 4y
AN 2.0, 4.0h, E 7a Al 7c MBI E A RGL T Tl
JE5, B 7b A 7d Dy A A R A B R A .

BE#E Al/ZE42/AlI E 4 RAE 5.0% NaCl 3 i il
A 2.0 h K F] 4.0 h, XFELE 7a f1 7¢ 7T LLE HY
Al/ZEA2/Al & WAE AlIZEA2 3036 5 45 & i E ek
A, ZEA2 BE G G VE ARAR LN, JE ok X 380

Ky KRB R MG, B 7o fl 7d RS
A TR AL R O SR B[R], R B RAE ZE42
BEIRAR AR S, I BAEBE G & N A A4 R B B
(A7 B 5t BRI T R BT WA AL B 5
fif i, #E NaCl ¥R i A 2™ E ok, (H2%
4.0 h 25 A1 JE ERAR I R FE A B S ek . T
Al F1 Mg fEfE e 22, ALRS ZE42 B4 A B 3%
filt, ZEA2 BE4 4 BA M 1 B AR N BHAR, 3
T AR EETHESMNEEEALEY
(AlzMg,/Mg17Al ) AE RTINS B AR R s P 3 65 ol Al v
&, [FIS ZE42 B & N IHM, Al BRAE 9 9B A4 Bl
A0S E A R ok, D AR R ok, AR R LAk i
2. ZE4A2 5 Al TR R E R A i,
A8 JE5 ok v £ IE AR AR 52 B &b — b BE AR AR AL B B R 1
FHARIB RIRAS o B 6 &1 B R B A L BT A TR R
HWE A, F, SELHE S GBS S BUM X A il
UK, JLHR WA S TS

N AZEA2IAL B AR B KR IR
558 v BT AR RS ARl 4, W2 2.0 h S R
= X S RATE T CEE A A T IHETH,
HeERERMEZRKEMAQENEYE, B 8 N
Al/ZEA2IAl EERE Y1) XRD 72 &, wl %1
JE bR 4y Rt Mg(OH), R, FFAEFEM DI
MgO Al MgCl,, B3 Z R Mg® LR AL/ A A %%
TR M AFAER o BT R IR IS (R 505, 402 Al AR
TP G, W R R AR, A BRI AI(OH)3 AR .

FT 2 AlZE42/Al EERTE NaCl AR EWIE MR

Table 2 Corrosion morphology of Al/ZE42/Al composite panel in NaCl solution

Time 1.0h 20h 3.0h 4.0h 5.0h 6.0 h
Al/ZE42/Al ==
corrosion g
morphology

Al sheet"%1
— -

Powder

K7  Al/ZEA2/Al B A WAE NaCl i AS [F1E VB 18] 16 )6 i 5

Fig.7 Corrosion morphology of Al/ZE42/Al composite panels in NaCl solution for different immersion time: (a) edge immersed for 2.0 h,

(b) middle position of composite plate immersed for 2.0 h, (c) edge immersed for 4.0 h, and (d) middle position of composite plate
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immersed for 4.0 h
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8 Al/ZE4A2/Al B4 %4 NaCl 235 i =4 XRD P

Fig.8 XRD pattern of Al/ZE42/Al composite plate’s corrosion

products in NaCl solution
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FEIE AL 82N AlMa, A, BB KR B 1 T
B R T K, A ZE42/Al FY 5 5 A
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AR U E PR T v B A [ KGR FE TR O I T R A
K, ZE42 A S W ERIE K KA, SRR
Wiy N, 7€ 450 °C, 1.0 h #1400 C, 6.0 h 2 fil k&b
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Influence of Annealing on Interfacial Microstructure and Corrosion Behavior of
Al/ZEA42/Al Composite Plate

Liu Yue, Wang Zhongjun, Jin Hui, Zhou Le
(University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: The microstructures and morphologies of Al/ZE42/Al composite plates were observed by optical microscopy (OM) and scanning
electron microscopy (SEM). Corrosion rates of the Al/ZE42/Al composite plates at different temperatures and held for different time were
also measured in salt water immersion test, and the influence of annealing on interfacial microstructure of Al/ZE42/Al composite plates
and corrosion behaviors in 5.0 wt% NaCl aqueous solution were investigated. The results show that element diffusion of Mg, Al, Zn, Y and
Er occur in AI/ZE42/Al composite plate interfacial region after annealing. The interfacial diffusion layer has two reaction layers. Mgi7Al12
phase is in one reaction layer near ZE42 magnesium alloy, while Al;Mg. phase in the other reaction layer close to Al plate. With annealing
temperature and holding time increasing, the thickness of ZE42/Al interfacial diffusion layer increases, and meanwhile recrystallization
occurs in ZE42 magnesium alloy. Annealing cannot improve corrosion resistance of the AI/ZE42/Al composite plate, but it can increase
corrosion rate. The corrosion mechanism of the Al/ZE42/Al composite plate is the aggravation of galvanic corrosion which occurs from
edge to internal of the plate.
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