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Effect of Nd addition on microstructures and heat-resisting
properties of 2519 aluminum alloy

ZHANG Xin-ming, WANG Wen-tao, LIU Bo, CHEN Ming-an, LIU Ying, GAO Zhi-guo, YE ling-ying, JIA Yu-zhen

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effect of Nd on the mechanical properties and microstructures of 2519 aluminum alloy were investigated
by means of hardness test, mechanical properties test, X-ray diffraction, OM, SEM and TEM. The results show that, with
addition of Nd, the hardness and strength enhance. Nd can react with Al and Cu, and the intermetallic compound
AlgCuyNd forms, which disperses along the grain boundaries. The mechanical properties at elevated temperature are
improved because this dispersed compound prevents the deformation of matrix and movement of the grain boundaries at
elevated temperature. The aging precipitates can be refined with appropriate addition of Nd, which increases the
mechanical properties of the alloy. Adding 0.14% Nd increases the tensile strength about 15.4% at 300 ‘C and that at
room temperature by 4.4%. With further addition of Nd, the mechanical properties at room and high temperature
decrease.
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Bem s A 460 C, R 2 h #EL2E 7 mm, HE
430 C, 2 hPEBRA, HBEFLE 2.2 mm. SEME
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Table 1 Chemical compositions of experimental alloys (mass
fraction, %)
Alloy No. Cu Mg Mn Fe Si Nd

1 580 0.18 0.55 022  0.04 0

2 591 0.21 052 025 0.04 0.06

3 582 0.23 050 023 0.05 0.11
4 579 0.23 054 028 0.04 0.14
5
6

588 020 048 020 0.05 0.18
593 0.22 0.51 0.18 0.04 0.26
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AHFE . WSIN 0.14% Nd J5, SERPihimiH 144.2
MPa #4515 171.0 MPa; 4 Nd & EHIN3] 0.26%0H,
EEDPEE NS 155.6 MPa, MK FREE Nd & &
ORI INTE NGNS

510 12
(a) —
500 111
L
S 490 10
2 S
S =
480 £ 19
470 r 18
460 ' : ' : : -
0 0.05 0.10 0.15 0.20 0.25 0.30
Nd content/%
180 15
170
{14
160
o3
= e
2 150 113 <
S =
140
12
130 F
120

! : ' . . — 11
0 005 010 0.15 020 025 030
Nd content/%
1 A Nd &8 A EA R R R rEfE
Fig.1 Tensile strength of alloys with different Nd contents at

different temperatures
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Fig.2 Line scanning of Cu and Nd in as-cast alloy
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Fig.3 EDS pattern of particles of point 4 along grain boundary
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Fig.4 XRD patterns of as-cast samples

Fig.5 TEM images of studied alloys under peak-aging: (a) In grain, alloy 1; (b) In grain, alloy 4; (c) In grain, alloy 6; (d) Along

grain boundary, alloy 1; (e) Along grain boundary, alloy 4; (f) Along grain boundary, alloy 6
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Fig.6 TEM image(a) and EDS pattern of particle 4(b) of alloy 6 under peak-aging
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Fig.7 TEM images of studied alloys at 300 C: (a) Alloy 1; (b) Alloy 4; (c) Alloy 6
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Fig.8 TEM image(a) and EDS pattern of particle B(b) of alloy 6 at 300 C
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