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ABSTRACT The influence of alloying elements on mechanical property and fracture toughness of
A7NO1S-T5 aluminum alloy was investigated on the basis of impact test, tensile test and three point
bending test. The results show that with a proper addition of the selected alloying elements such as Zn
(4.34), Mg(1.43), Mn(0.27), Cr(0.13), Zr(0.12) and Ti(0.066), the A7N0O1S-T5 aluminum alloy possesses a
comprehensive performance with tensile strength 415 MPa, yield strength 378 MPa, specific elongation
13.49%, impact energy 12.3 J and fracture toughness 28.950 kJ-m~? respectively. It is noted that among
others the content of Zn and Mg is the main factor influencing both the strength and ductility, therefore,
which should be carefully chosen. It is observed that n° phase precipitates in the grain interior and n
phase precipitates discontinuously at grain boundaries for the A7N01S-T5 aluminum alloy with proper

chemical composition.
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Fig.1 Schematic of sample size for three point bending test
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Table 1 Chemical composition of A7NO1S-T5 Al alloy (%, mass fraction)

Sample Factor A Factor B Factor C
Si Fe Cu Al

No. Zn Mg Mn Cr Zr Ti
4.34 1.43 0.27 0.13 0.12 0.066

1# 0.110 0.15 0.084 al.
(42-45)  (1.4-1.6) (0.2-0.35) (0.1-0.15) (0.1-0.15)  (0.05-0.1)
4.33 1.47 0.36 0.24 0.16 0.028

2# 0.093 0.15 0.079 Bal.
(4.2-45) (1.4-1.6) (0.35-0.5) (0.2-0.3) (0.15-0.25)  (0-0.05)
4.69 1.63 0.22 0.14 0.17 0.027

3# 0.075 0.16 0.084 Bal.
(4.5-4.8) (1.6-1.8) (0.2-0.35) (0.1-0.15)  (0.15-0.25)  (0-0.05)
4.54 1.59 0.34 0.24 0.13 0.097

4# 0.085 0.16 0.073
(4.5-48) (1.6-1.8) (0.35-0.5)  (0.2-0.3) (0.1-0.15)  (0.05-0.1)
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Table 2 Mechanical properties and fracture toughness of A7NO1S-T5 alloy at various composition

Sample No. R./MPa Ry,/MPa Al% R(Ro2/R») KV)/J Jocn/kJem™?
1# 415 378 13.49 0.9108 12.3 28.950
2# 401 363 14.98 0.9052 16.13 43.835
3# 436 405 12.71 0.9288 9.33 19.180
At 419 382 12.31 0.9116 10.67 24.644
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Fig.2 Relationship of fracture toughness and impact energy
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Table 3 Range analysis results
Factor Level R./MPa Ry./MPa Al% KVy/J Jnan/kJem™?
1 408 371 14.24 14.32 36.393
A 2 428 394 12.51 10 21.912
1 426 392 13.1 10.82 24.065
’ 2 410 373 13.65 13.4 34.240
1 417 380 12.9 11.49 26.297
¢ 2 419 384 13.85 12.73 31.508
Target component A2BI1C2(3#) A2BIC2(3#) A1B2C2(2#) A1B2C2(2#) A1B2C2(2#)
Influence degree A>B>C A>B>C A>C>B A>B>C A>B>C
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Fig.3 Metallographic structure of A7N01S-T5 alloy at various composition, (a) 1#, (b) 2#, (c) 3#, (d) 4#
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Fig.4 SEM images of A7NO1S-T5 alloy at various composition and EDX results of constituent particles,
(a) 1#, (b) 2#, (c) 3#, (d) 4#. w: mass fraction, x: atomic fraction
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Fig.5 Fractographs of three point bending test for A7NO1S-T5 alloy at various composition, (a) 1#, (b)
2#, (c) 3#, (d) 4#
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