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Table 1 Addition amount of Er and Zr elements

Furnace No. 1 2 3 4
Er, /% 0 0.05 0.15 0.25
Zr, wl% 0 0.05 0.15 0.25
Al-Er/g 0 14.38 43.14 71.9
Al-Zrlg 0 11.98 36 60
Al-Cu/g 0 2.07 6.21 10.35
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Fig.1 SEM images of as-cast ZL205A alloys with different contents of Zr and Er elements: (a) 0%, (b) 0.05%, (c) 0.15% and (d) 0.25%;

(e, f) the corresponding EDS results in Fig.1c and 1d
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Fig.2 EDS analysis zone in SEM image (a), main elements distribution (b) and EDS spectrum (c) of as-cast ZL205A alloys with addition

of 0.05% Zr and Er elements



5510 49

SRS L NN Er Zr % ZL205A & 4240 4L BE IR IR

WA 0 M B AR, H AR R X A BN
PORLERS, A HA R BRESERS 2. 5
Ab, AEFEARAR R IREOR A SR RS 2, K
Sl 1e Fion, HKRER Al JTHE (80.93%, &%
O BRIt R (Cy Ag) A k. 2% N 0.25%Er
1 0.25%2Zr J&, dhFHAAR E e HBLAE, RS
AR L AZ SR OIRAFAE , JHZ AR A SR A i EDS A
W, R A i, Hb Cu iR RS sk
42.56%, HEULHEWTNE Cu i 0 M, TERU™ E R
PR, TR LE & S B B & 1 ks, 12 kL
S FH 5 i I 1 A s W T S

P kB, BEAE Ery Zr STEMIIN, ¥ 5 Ah
(1 0 MAESL IR, HBM— e EENRE. 20
A, IIAME S ITE Ery Zr 5, BT HET¥4%
BRI T BRI I BUBOK 1 A ks AR e, A RE
AR, W TR ST A, DAEOE K T S b
B < o A BT A 2 R G e, IR AE 73 BRI
AhFE R RS AW RIS . MhAh, 254 SCHR[11,12,16],
EM X N Er S &EEsE, kR = ot s
R A BUAILCUENRIE S &, 8H DU RIE&SAE
1, AR SR ERAK, EHFE T A4+ H W Cu
Ji¥, BEREERSOR. &, EHSALH, |
T Ery Zr THERARTEAY B, W5 s EAEE WA
ROWE, TR AT, [R5 R R - 2 [ 28 AR
FHAS b Ak Cu JEF M B R M 8, 280 0 B
THRRE, RINIESZIC G FEAL G A RS R

275, HBE#E Er. Zr TR S EE I, HEBIREE K

.

2.2 T5HMAAEXARE Ery Zr &8 ZL205A & &M
AR

Kl 3a. 3b AR Ery Zr JGE LA N
0.15%Er. 0.15%Zr [f] ZL205 & 4243t T5 H b3 5 i)
SAHHHR . NEIFHATLUE H, T5 A1 &4 H
IEAL I S A i, S5 RBUE B, AR .
YLH] TS5 Fhib B R 68 7 BURRE B E I B 4 2300 B0
M, BEIUEEIER T, 1&m T A E&MLEa ke
B 0.15%Er F1 0.15%Zr JTER &4, & 7 58 IR,
m R BRI 2 . S 4h, IINEr Zr LREEE&H
WY SR AR IR, WA SR bk e R T R

N T B A AL, 6 3b il SEM Rk
[X EDS 7347, R 4 frox. MWE 4a HH, @A
Ab A ERA ARG, LR A W, R IS
T O R AA G54, AN i, ARSI b AL A
REE, HLMHBRMEE RN, AT AR,
Kl 4b. 4c RIL, & TP A 6O BURLAR P AR A I 2]

B3 AW Er. Zr &8 F ZL205A-T5 4 4 1 G AH 4 21
Fig.3  Metallographic structures of ZL205A-T5 alloys with
different contents of Zr and Er elements: (a) 0% and
(b) 0.15%
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Effect of Trace Er and Zr Addition on Microstructure and Properties of ZL205A Alloy

Guo Tingbiao™?, Zhang Zhanfei’, Ding Wanwu'?, Yuan Zizhou?
(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology, Lanzhou
730050, China)
(2. Key Laboratory of Nonferrous Metal Alloys and Processing, Ministry of Education, Lanzhou 730050, China)

Abstract: Rare earth (RE) elements Er and Zr both of 0.05, 0.15 and 0.25 wt% were added to ZL205A alloy. The effect of trace RE
addition on the microstructure and properties of as-cast and T5 heat-treated alloys was investigated. The results show that trace Er and Zr
elements can effectively improve the fluidity of the alloy, refine the grains and promote the & phase to concentrate on the intersection of the
grain boundaries. When their addition amount is 0.15 wt%, the mechanical properties of as-cast alloy decline greatly compared with those
of the initial alloy; after T5 heat-treatment, the tensile strength, the Vickers hardness and the elongation reach 358 MPa, 1070 MPa and 2%,
respectively, when the comprehensive performance is the best. T5 heat-treatment can make the microstructure and composition uniform,
and also lead solute atoms to diffuse sufficiently. Therefore, it hinders the dislocation movement and sub-boundary migration during the
deformation process, taking an adverse impact on the elongation.

Key words: ZL205A,; fluidity; microstructure; mechanical properties
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