#53% 5 HBEERMBSIE Vol.53,  No.5
2024 4F 5H RARE METAL MATERIALS AND ENGINEERING May 2024

DOI: 10.12442/j.issn.1002-185X.20230162

ELHIT T EX Zn-3Cu &2 B 5B 40

= FAi E 4

M RERY 2N

ERK, MEM, HwEE, KiEE
IR PPEER 5 TREEB, W L 411105)

8 E: U Zn-3Cu G AT G. THRELGHIRTE BN Zn-3Cu & E& M RMALR . J1¥F R R M RE I R m . 4
REW, BEHEFLFAAR RGN, Zn-3Cu & &2 SR AL RE ARG, & & B CuZng AU 5L 77 17 A BT e fir
WIHHBLAR T W5 . Zn-3Cu & B RIIREEJLIY J5 I, B E, 60% & &I Zn-3Cu & & BA i 10 e ik o fE, ik
F|7 (263.144.9) MPa. FFEAHEIGIN, L& Zn-3Cu &4 I E ML REZHIRTS, #8 Zn-3Cu &R MR R

i J b A A o
KR A S FLEIAbEE; 4l MERE
FEESES: TG146.1°3 THERFRIRED: A

X E4S: 1002-185X(2024)05-1437-07

WA A T R A B MR 2 —, B
B ERRIR RS M, SEEAERAIEG, e 8 A
LA BCHAR (AR A R R R A A R, (Rl
(138 3 AR5 2 5 e LS 8107 (BSR4, A A 4 A 2 i
FRUAZIA R 1) 72—, WD B 2 5 e G 4
(RSB AN SR s, [, AR R A AR T 7 I R
TLER, MESH5ANEHRKEEK, REERE, RERS
FPh 2 RS K E A MO R, 5 B i A 4t e
A A 0 FRAE T2, o e e ROLAR O #8554 . Niu
2 NSt Zn-4Cu A& HHMT B EALEE, BILE 41
SEVERE AR S A T, H Zn-4Cu 45 AW R
S ZH 2R ) A0 B B MR AE R VE Bl BRI A Ak ah, 2B
PEARTALREIR m A &M e Re,  BE FLH D R g
K, BRI REA SRR REX I, %
TR AR B8 X AT it AF B R ITE AR RE , AT P& 4 7E
JEWA TSR R R AR A S e DT, Wang 25 A8
X WA IRAG T 245 1) Cu-10Fe & &R T AL, 45 5
RIN, 30%ALTE &G &5t = A KR E AT, 25 A
WL LR T s 90% R TE S A SR R A A T 45
mns AR AR AV ELH 7 1R B ) 4 At s 98% AT BN & 4
T BAG A7 5 AMEE 43331l 9 543 MPa A1 1607.2 MPa,
544 (340 MPa. 852.6 MPa) #HIELAT I B (132
AL LL Zn-3Cu BN T &, WAL AR T A
SR, JyeERe AR R v RE Y S

It HEA: 2023-05-28
HEWHEH: ERARRAELT ETH (11872053)

1 £

Zn-3Cu & & EA RSy 99.99% 1 4l £ FE A4l
Wz, G IEAORL N A SR, B IR U R
600 °C, FEAPRMIIR AL S ORI 20 min, FRRIGRLE)E
W BTG B R, AR R R RY T 58
o BEAIRFELL AC(as-cast) k&R, # Zn-3Cu B4
BELE D IR R O 10 h, LRIRIREE 320 °C, AT
Bk BRI UIEINUIN T RGEE, R IRAEE T
THARFELPL B TR, AREIRE FEA Lmm, #T 38X
FLAZEFLH TR URE T 280 C 40 HIARIE 1 ho5 min.5 min.
JE SEELH B IRAEAT, HBEALTE &N 40%. 60%.
90%[11%4LAS Zn-3Cu A4, il A @ HRAE . MBS EE 8
VIR 2 AR, BHT# s b EE, ] 0.5vol%
(PRHIR BV M, AR5 R A DM2500C 24t 2% A
BEHEATIEZ . SR DImaX 2500 B X SHERATHGEATY)
T K Pro X FEI B3 o1 B A0 5 lee 1) 55
TR RT3 = S R T T S S5 1A T
ik, KH X-Max B X 52 fe il SO A i AT
WM, MR BN 15 KV Ad 45 K S 000 it
(MicroMet 6000) 52 O ¥ i R BEAS I, 16 48 Af Ay
100 g, PR#EMS AN 15 s, LA 10 . Frfialas R
~FAnE 1 s, SRH Instron 5569 7 HL T Rg ik e AL
AT RS, hRiE =4 1 mm/min.

TEHEN: BRI, L&, 2000 G4, MERFMERSES TSP, W8 ME 411105, E-mail: 867376648@qg.com



« 1438 - WA SRR T2 53 %
13.45 g ¥ a-Zn & Cuzn,
& g 55
i 1 & 8§ S5 % ges
L - g 3 ¢ 888
o ) a YVYY
e} © 2 1 :
[qV] 1%} %
2 J
E [l
=
4/ 70004 | L/\A—/\—;‘TL_L
21.45 = :

R TR LV

Fig.1 Size of tensile specimen
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Fig.2 XRD patterns of as-cast Zn-3Cu alloy and Zn-3Cu alloy rolled
with the deformation of 40%, 60% and 90%
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Fig.3 SEM image and EDS analysis results of as-cast Zn-3Cu alloy
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Fig.4 OM images of Zn-3Cu alloy with different deformations: (a) as-cast, (b) 40%, (c) 60%, and (d) 90%
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Fig.5 Stress-strain curves of as-cast Zn-3Cu alloy and the alloy

rolled at with different deformation
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Fig.6 Mechanical properties of as-cast Zn-3Cu alloy and the alloy

rolled with different deformations
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Fig.7 Tensile fracture SEM images of as-cast Zn-3Cu alloy and the alloy rolled with different deformations: (a) as-cast, (b) 40%, (c) 60%, and (d) 90%
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FT 1 BESNARLEREBLLES Zn-3Cu A HREEE
Table 1 Vickers hardness of as-cast Zn-3Cu alloy and the alloy

rolled with different deformation (>9.8 MPa)

Sample Vickers hardness

As-cast 69.742.8
40% 88.782.2
60% 81.312.9
90% 54.8+1.8
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Fig.8 Polarization curves of Zn-3Cu alloy at Hank’s solution with

different deformation
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Table 2 Performance parameters of as-cast Zn-3Cu alloy and the alloy rolled with different deformations in Hank’s solution

Sample Ecor/V(vs. SCE) icorr/ A -cm™ Ry/kQ-cm? Veor/um-a™

As-cast -1.06240.105 10.740.7 3.440.2 152.2410.0

40% -1.07940.076 12.140.8 3.040.2 171.0#1.3

60% —-1.0850.083 14.439.9 2.540.2 203.6+12.7

90% -1.09140.043 17.34.5 2.140.1 245.047.10
0= 4.4 Zn-3Cu & MR R & R, 4(33.64.1) um/a.
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Fig.9 Corrosion rate of as-cast Zn-3Cu alloy and the alloy rolled with

different deformations after soaking in Hank’s solution for 30 d
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Fig.10 SEM images of as-cast Zn-3Cu alloy and the alloy rolled with different deformations after removal of corrosion products by soaking in
Hank’s solution for 30 d: (a) as-cast, (b) 40%, (c) 60%, and (d) 90%
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Effect of Rolling Deformation on Microstructure, Mechanical Properties and Corrosion
Resistance of Zn-3Cu Alloy

Li Ranran, Yang Jiacai, Lin Jianguo, Zhang Dechuang
(School of Materials Science and Engineering, Xiangtan University, Xiangtan 411105, China)

Abstract: The effects of rolling deformation on the microstructure, mechanical properties and corrosion resistance of Zn-3Cu alloy were studied.
Results show that with the increase in rolling deformation, the grains of Zn-3Cu alloy matrix are refined, and the CuZn, phase in the alloy is
elongated and partially broken along the rolling direction. The strength of Zn-3Cu alloy increases first and then decreases, and the plasticity
increases continuously. The Zn-3Cu alloy with the deformation of 60% has the highest yield strength, reaching (263.144.9) MPa. With the increase
in deformation, the corrosion resistance of the as-rolled Zn-3Cu alloy gradually decreases, while the as-cast Zn-3Cu alloy exhibits excellent
corrosion resistance.

Key words: zinc base alloy; rolling treatment; microstructure; performance
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