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Creep Behavior and Microstructure Characteristics of 2219T87 Aluminum Alloy

WANG JianGuo', HAN Zhewen', XI Shuaiying’, LI Zhuang’, WANG Chunshui', SONG Zibo', FU Xuesong’,
ZHOU Wenlong®, CHEN Guoqing’
(1. Electric Power Science Research Institute, State Grid Jibei Electric Power Company Limited, Beijing 100045, China;
2. Key Laboratory of Solidification Control and Digital Preparation Technology (Liaoning), Dalian 116085, China)

[ABSTRACT] The creep deformation behavior of 2219T87 aluminum alloy under different stress states is studied
through creep experiments. The results show that the total creep strain of 2219T87 aluminum alloy increases with the
increase of stress, and the total creep strain in tensile state is higher than that in compressive state. Under the tensile stress
of 300 MPa, the total creep strain after 300 h reaches 0.634%, which is 72.3% higher than that under the stress of 200 MPa
and 13.6% higher than that under compression. The observation of microstructure shows that the precipitated phases in the
original state are dot-like and reticulate, and evenly distributed on the aluminum alloy matrix. After creep, the number of
precipitated phases decreased obviously. TEM observation and XRD calculation verified the occurrence of redissolution of
precipitated phases. The calculated creep stress index is 3.17, which proves that the creep mechanism is controlled by grain
boundary sliding.
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Table 1 Chemical composition of the 2219 aluminum alloy %

Cu  Mn | Zr Fe Si v Ti Zn @ Mg | Al

6.03 | 0.31 | 0.18 | 0.17 | 0.10 | 0.08 | 0.03 | 0.01 | 0.01 | &xix

Q}gﬁ’/ 2 RO.5  PAfZ: mm
21 102
40 15 115 15
225

1 AR IR LA R T

Fig.1 Geometric size of tensile creep specimen
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Fig.2 Microstructure of the 2219-T87 aluminum alloy
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Fig.4 Creep strain rate curves of the 2219T87 alloy under different
applied stresses

F2 2219-T87 A A SR 300 h 71 10° h FHYIFTE BN TE
Table 2 Creep total strain of 2219-T87 aluminum alloy after 300 h
and 10’ h creep

NV F1/MPa £(300h) /% £(10°h) /%
200 0.368 0.520
300 0.634 0.970

~200 0.328 0.404
~300 0.558 0.905
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Fig.5 SEM micrographs of the 2219-T87 aluminum alloy before
and after creep
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Fig.6 TEM micrographs of the 2219-T87 aluminum alloy before
and after creep
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