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Table 1 Chemical compositions of Zn-Cu-Ti-xLa alloys

Mass fraction/%

Sample
Cu Ti Mg La Zn

Zn-Cu-Ti 1.5 0.05  0.002 0 Bal.
Zn-Cu-Ti-0.1La 1.5 0.05 0.002 0.10 Bal.
Zn-Cu-Ti-0.5La 1.5 0.05 0.002 0.50 Bal.

Zn-Cu-Ti-1.0La 1.5 0.05 0.002 1.00 Bal.
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Fig. 1 XRD patterns of Zn-Cu-Ti-xLa alloy: (a) 0 La; (b) 0.1La; (c) 0.5La; (d) 1.0La
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Fig.2 SEM images of Zn-Cu-Ti-xLa alloy: (a) 0 La; (b) 0.1La; (c) 0.5La; (d) 1.0La
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Table 2 Energy spectrum analysis of cast microstructure of

Zn-Cu-Ti alloy in different locations shown in Fig. 2(a)

Mole fraction/%
Position
Zn Cu Ti
Ay 89.75 7.71 2.54
B, 84.56 13.49 1.95
C, 88.14 8.60 3.26

%3 Zn-Cu-Ti-0.1La 77 <85 S H U R E (K RERE 7047
Table 3 Energy spectrum analysis of cast microstructure of

Zn-Cu-Ti -0.1La alloy in different locations shown in Fig. 2(b)

Mole fraction/%
Position
Zn Cu Ti La
A, 82.40 6.97 3.62 4.58
B, 80.08 17.21 1.31 1.40
C, 88.67 6.60 2.51 2.23

R4 ZIn-Cu-Ti-0.5La {5 G LA E I HEN 70 H
Table 4 Energy spectrum analysis of cast microstructure of

Zn-Cu-Ti -0.5La alloy in different locations shown in Fig. 2(c)

Mole fraction/%
Position
Zn Cu Ti La
A 85.76 6.54 3.56 4.14
B; 65.30 6.31 17.98 10.41
Cs 87.69 7.16 2.74 2.41

&5 Zn-Cu-Ti-1.0La &AL AL E I REN 70 AT
Table 5 Energy spectrum analysis of cast microstructure of

Zn-Cu-Ti -1.0La alloy in different locations shown in Fig. 2(d)

Mole fraction/%
Position
Zn Cu Ti La
Ay 83.53 15.56 - 0.91
B, 94.74 5.15 - 0.11
Cy 82.15 10.42 - 7.42
D, 82.49 10.37 - 7.13
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Table 6
Zn-Cu-Ti alloy

Effects of La content on grain refinement of

w(La)/% 0 0.1 0.5 1.0

Average grain size/nm 500.45  149.7 138.367 364.419
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B3 KA La & &K Zn-Cu-Ti &4 H) TEM %

Fig.3 TEM images of Zn-Cu-Ti-xLa alloy: (a) 0 La; (b) 0.1La; (c) 0.5La; (d) 1.0La
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Fig.4 Schematic diagram of dendrite fusing and crystal nucleus proliferation caused by melt flow
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Table 7 Effects of La content on tensile properties of

Zn-Cu-Ti alloy

w(La)/% 0/% 09,/MPa oy/MPa
0 1.45715 116.8285 152.3415
0.1 1.57144 73.8232 85.6036
0.5 1.94286 117.0305 122.515
1.0 1.914285 129.21 136.602
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Fig. 5 SEM images of tensile fracture morphology of cast Zn-Cu-Ti-xLa alloy at room temperature: (a) 0 La; (b) 0.1La; (c) 0.5La;

(d) 1.0La
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Effect of La on microstructure and
mechanical properties of Zn-Cu-Ti alloy

JI Sheng-ya" >3, LIANG Shu-hua', SONG Ke-xing?, WANG Qing'

(1. Faculty of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China;
2. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China;
3. Department of Materials Engineering, Henan Institute of Technology, Xinxiang 453003, China)

Abstract: The effects of La on the microstructures and mechanical properties of Zn-Cu-Ti alloy were investigated. The
results show that composition supercooling forms on the solid-liquid interface by adding La, promoting nucleation,
refining grain and preventing dendrite growth. La and Cu generate LaCug and LaCu, with high melting point and stability;
with the increase of the La content, brittle and coarse &, phase turns into thinner and dispersed e phase; meanwhile, the
layer of eutectic organization TiZn,c becomes thinner. Both of them block the initiation and development of cracks,
increase the plasticity of alloy. The fracture mechanism of alloy transits from brittleness to ductility; when the La content
is 0.1% and 0.5% (mass fraction), the average grain size of alloy decreases by 70% and 72.3% respectively, while its
plasticity increases by 7% and 33.33% accordingly. The strengthening effect of second phase is more obvious than that of
the refined grain.

Key words: Zn-Cu-Ti alloy; rare earth La; microstructure; second phase; mechanical property
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