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Table 1 The scheme of orthogonal test W5 /%

ST A B C D

B Fe Cu RE Zr
1 0.3 0.15 0.1 0.05
2 0.3 0.20 0.2 0.10
3 0.3 0.25 0.3 0.15
4 0.5 0.15 0.2 0.15
5 0.5 0.20 0.3 0.05
6 0.5 0.25 0.1 0.10
7 0.7 0.15 0.3 0.10
8 0.7 0.20 0.1 0.15
9 0.7 0.25 0.2 0.05
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Fig. 1 Microstructure of as-cast alloys with different compositions
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Table 2 The results of orthogonal test

g 5 ¥ B fi FHR
A (Fe) B (Cu) C (RE) D (Zr) IMPa 1% /%IACS
1 0.3 0.15 0.1 0.05 89.13 23.60 615
2 0.3 0.20 0.2 0.10 91.25 12.67 59.9
3 0.3 0.25 0.3 0.15 87.33 2413 61.9
4 05 0.15 0.2 0.15 99.42 24,53 59.4
5 05 0.20 0.3 0.05 94.86 24.93 62.2
6 05 0.25 0.1 0.10 103.13 15.70 59.3
7 0.7 0.15 0.3 0.10 90.83 28.40 60.7
8 0.7 0.20 0.1 0.15 91.14 2253 60.7
9 0.7 0.25 0.2 0.05 90.91 21.90 61.4
ky 89.240 93.127 94.467 94,967
bt ky 99.137 92.417 97.193 95.070
e ks 90.960 97.123 91.007 92.630
R 9.897 4.706 6.186 2.440
F 8.68** 2.27 3.42 0.67 A(Fe) B(Cu) C(RE) D (2Zr)
ky 20.133 25.543 20.610 23.477 61100  60.533  60.500  61.700
k, 21.720 20.043 19.700 18.923 60300 60933 60233  59.967
gz ks 24.277 20.577 25.820 23.730 FHE 60.933  60.867  61.600  60.667
R 4.144 5.5 6.12 4.807 0.800 0.400 1.367 1.733
F 1.56 3.27 3.93* 2.62 1.699 0.408 4610  6.580**

iE: Foes (2, 18) =855, Fyop (2, 18) =6.01, *FAHMEBE, “FrPHEEEE.
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Table 3 Performance verification test
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Fig. 2 XRD pattern of Al-0.5Fe-0.25Cu-0.3RE-0.05Zr alloy

Blement W% A% | 137F 4 Element Wt% _ At%
AIK 8442 91.36 CuL 01.18 00.55
SiK 00.84  00.96 AIK 88.47 94.44
LaL 0073 0017 | 109F Lal 0042  00.11
CeL 01.37  00.32 CeL 01.28 00.28
FeK 11.13 0642 |w 82 FeK 08.65 04.62
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> CeL 09.87 0222 > LaL 04.63 01.06
= 2.8 CukK 0539 0266 |= 3.2+ CeL 10.99  02.50
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El3  Al-0.5Fe-0.25Cu-0.3RE-0.05Zr& & SEMER S FIEDSHHTE R
Fig. 3 SEM image and EDS results of Al-0.5Fe-0.25Cu-0.3RE-0.05Zr alloy
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Effects of Alloying Elements on Mechanical and Electrical Properties of
Al-Fe-Cu-RE-Zr Alloy

LIU Meng-en', YU Qun?
(1. School of Mechanical and Automotive Engineering, Nanyang Institute of Technology, Nanyang 473004,Henan, China;
2. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, Henan, China)

Abstract:

The effects of Fe, Cu, RE and Zr on the tensile strength, elongation and conductivity of Al-Fe-Cu alloy were
studied by means of orthogonal test. The optimum composition ratio was evaluated by range and variance
analysis. The microstructure and properties of the alloy were analyzed by XRD, SEM and EDS. The results
show that the effects of four elements on the tensile strength, elongation and conductivity of the alloy are:
Fe > RE > Cu > Zr, RE > Cu > Zr > Fe, Zr > RE > Fe > Cu, among which Fe has a very significant effect on
the tensile strength, RE has a significant effect on the elongation and conductivity of the alloy, Zr has a very
significant effect on the conductivity of the alloy. Through comprehensive evaluation of the performance
index, it is concluded that the best composition ratio is Al-0.5Fe-0.25Cu-0.3RE-0.05Zr. Its tensile strength,
elongation and conductivity are 99.0 MPa, 24.6%, 61.8% IACS, respectively.
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Al-Fe-Cu -RE-Zr alloy; alloying element; mechanical properties; electrical properties

(%#. KA, zyh@foundryworld.com )



