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Table 1 Diameter and equivalent strain of experimental
wires
Order number Diameter/mm Equivalent strain
1 9.5 0
2 7.0 0.61
3 5.0 1.28
4 3.0 2.31
5 1.35 3.90
6 0.36 6.55
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Fig. 1 EBSD orientation maps of normal direction (ND) of wires at various strains: (a) ¢=0; (b) ¢=0.61; (c) £=1.28;

(d) &=2.31; (e) £=3.90; (f) £=6.55
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Fig. 2 Normal GB maps of wires at various strains: (a) ¢&=0; (b) £=0.61; (c) e=1.28; (d) £=2.31; (e) £=3.90; (f) £=6.55
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Fig. 3 Misorientation angle distribution of wires at various strains: (a) é=0; (b) €=0.61; (c) e=1.28; (d) €=2.31; (e) £=3.90;
(f) &=6.55
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Fig. 4 TEM images of wires at various strains: (a) e=0.61; (b) ¢=1.28; (c) £=2.31; (d) £=3.90; (e), (f) &=6.55
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Fig. 5 Drawing direction (DD) inverse pole figures of wires at various strains: (a) e=0; (b) £é=0.61; (c)e=1.28; (d) e=2.31;

(e) &=3.90; (f) &=6.55
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Fig. 7 Tensile properties of wires at various strains
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Table 2  Microstructure parameters of wires at various
strains
€ p/(10°m™)  fioe Lm0, M,
0 10.0 0.628 1063  6.79  2.79
0.61 82.1 0.142 6.9 442 270
1.28 94.7 0.190 4.9 4.95 2.70
2.31 130.5 0.237 3.5 5.41 3.00
3.90 159.2 0.362 2.8 5.68 3.37
6.55 181.1 0.607 1.7 7.13 3.49
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Fig. 8 Comparison of calculated value and experimental
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value of yield strength of wires at various strains
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Effect of drawing strain on microstructure and
mechanical properties of 1350 aviation wire

XI Zhi-hai', JIN Dong', TANG Hao-qing', TANG Yi', WANG Zheng-an®, YANG Qi-feng®, LI Hong-ying'

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Southwest Aluminum (Group) Co., Ltd., Chongqing 401326, China;
3. Hunan Valin Cable Co., Ltd., Xiangtan 411104, China)

Abstract: The effect of drawing strain on the microstructure and properties of 1350 aerospace wire was
investigated by electron backscattered diffraction (EBSD), transmission electron microscope (TEM) and ambient-
temperature tensile test. The results show that the original 1350 aluminum rod has an equiaxed crystal structure,
and the high-angle grain boundaries (HAGBs) account for a relatively high proportion. At the strains of 0.61 and
1.28, the grains are elongated to form a large number of cell block, and the proportion of the HAGBs is
significantly reduced. At strain higher than 2.31, the grain boundaries of elongated grains are gradually parallel to
the drawing direction, the cell block gradually transforms into a lamellar boundaries, and the proportion of HAGBs
gradually increases. The texture types are different in different deformation stages. At strain less than 1.28, the
wire is mainly made of (100) texture. At strain higher than 2.31, the intensity and volume fraction of (111)
texture increase continuously. The strengthening mechanism of wire is mainly dislocation strengthening and grain
boundary strengthening. With the increase of the strain, the contribution of dislocation and grain boundary to the
strength increases. When the strain reaches 3.90, the strong (111) texture has a relatively significant
strengthening effect.

Key words: aviation wire; 1350 aluminum alloy; microstructure; mechanical property
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