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Effects of stretching and rolling pre-deformation on
microstructures and mechanical properties of 2519A aluminum alloy

ZHANG Xin-ming, LIU Ling, JIA Yu-zhen

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

Abstract: The effects of stretching and rolling pre-deformation on the microstructures and mechanical properties of
2519A alloy plate aged at 165  were investigated by hardness test, tensile test, transmission electron microscopy(TEM)
and texture measurement. The results show that for both of the pre-deformation methods, proper pre-deformation leads to
the quantity increasing and refinement of &' phase. But the inordinate deformation leads to an inhomogeneous distribution
of @' phase, which decreases the elongation. For the 6% pre-stretching elongation and 7% pre-cold cooling deformation,
the tensile strength, yield strength and elongation are 472 MPa, 404 MPa, 15.6% and 472 MPa, 417 MPa, 9.4%,
respectively. Both of their tensile strengths are equivalent, but the yield strength of the pre-stretched alloy plate is lower,
while the elongation is higher. The texture components and orientation density of the pre-stretched and pre-rolled alloy
plates are almost the same, therefore, the yield strength of the alloy plate is determined by the quantity, size and 6’ phase
distribution.
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Table 1 Chemical composition of 2519A aluminum alloy 0 4 8 12 16 20 24
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Fig.1 TIsothermal age-hardening curves of alloys at 165
30% 70% (a) Pre-stretching; (b) Pre-cold rolling plate



1090 2010

156HV

17 16 12h
6% 7%
2.2 6%
7%
165 10%
2
2
2% 6% 6% 10%
10% 15.6% 11.7% 7% 10%
7% 94% 7.6%
10% 2.3
2 165
2
Table 2 Mechanical properties of experimented alloy plates
o,/MPa 09,/MPa 0/%
Pre-deformation
0 h aged Peak-aged 0 h aged Peak-aged 0 h aged Peak-aged

Stretching 2% 399 446 273 362 22.0 16.1

Stretching 6% 375 472 308 404 17.5 15.6
Stretching 10% 405 477 352 440 16.7 11.7

Rolling 7% 378 472 300 417 14.4 9.4
Rolling 10% 396 455 349 430 9.7 7.6
Rolling 25% 427 466 369 420 7.0 7.8

2
Fig.2 TEM images of stretched alloy plate aged at 165  : (a), (d) 2%; (b), (e) 6%; (c), (f) 10%
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Fig.3 TEM images of cold-rolled alloy plate aged at 165

: (a), (c) 10%; (b), (d) 25%
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Fig.4 Orientation density along a-fiber, S-fiber and z-fiber for 10% pre-stretched and pre-rolled alloy plates: (¢, ¢,, ¢, are three

Euler angles of orientation space): (a) a-fiber; (b) S-fiber; (c) z-fiber; (d) Positions in Euler space of s-fiber
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Table 3 Second phase distribution of 10% pre-stretched and
pre-cold rolled alloy plates after peak aging 10%
Area 10%

) Average area Second-phase
fraction of

Pre-deformation of second- amount of
second- 5 ) 5
phase, S/nm~ unit area/um
phase, /'
10% pre-stretched  17.42% 89.675 2.00><10°
10% cold-rolled 29.14% 190.955 1.70><10° 4
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