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Effect of extrusion ratio on microstructures and properties of
6201 alloy wire produced by semisolid continuous extrusion

ZHOU Tiarrguo, WEN Jirrling, CHEN Yarrbo, LI Ying-long, WANG Shurr cheng
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: Effect of extrusion ratio on microstructures, mechanical properties and electric resistivity of 6201 alloy wire were in-
vestigated. It is shown that when the extrusion ratio increases, under T6 heat treatment state, precipitatiorr hardening phases B
(Mg,Si) precipitate heavily and become smaller, meanwhile, the tensile strength, elongation and electric resistivity increase.
However, this increase tendency becomes moderate with further increase of extrusion ratio. For a given extrusion ratio, mechanical
properties of alloy wire decrease and conductivity increases with increase of omline solution temperature and ageing temperature.
Under the conditions that the extrusion ratio is 16.5~29.7, orrline solution temperature is 520 ~ 540 C and ageing temperature
is 150 =160 C, the mechanical properties and electric resistivity are 0,= 310 =328 MPa, &= 8.5% ~10.3% and P= 0.032 2
~0.032 8 nQ*m respectively. It is satisfied for the application of AFMg-Si conductor wire. So fine aluminum conductor wire can

be produced by the proposed process and under proper extrusion ratio.
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Table 1 Chemical composition of specimen( %)

Mg Si Fe Cu Al

0.8 0.7 0.1 0.02 Bal.
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Table 2 Aging process parameters of specimens

Specimen Extrusion exit Extrusion Artificial aging
No. temperature/ C ratio temperature/ C
A 540, 520 7.1 170, 160, 150

B 540, 520 11.8 170, 160, 150

C 540, 520 16.5 170, 160, 150

D 540, 520 23.0 170, 160, 150

E 540, 520 29.7 170, 160, 150
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Fig. 1 Microstructures of 6201 alloy wires

(a) —Typical microstructure of alloy wire; (b) —TEM micrograph of alloy A;

(©)

—TEM micrograph of alloy B; (d) —TEM micrograph of alloy D;

(f) —TEM micrograph of alloy E; (f) —Dispersoids pinning dislocations
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Fig. 2 Relationships between tensile strength and extrusion ratio

(a)—>520 C on-line solution; (b)—540 °C on-line solution
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Fig.3 Relationships between elongation and extrusion ratio
(a)—520 *C on-line solution; (b)—>540 ‘C on-line solution
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Fig. 4 Relationship between resistivity and extrusion ratio at 20 C
(a) —520 C orrline solution; (b) —540 C orrline solution
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