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Homogenizing heat treatment of 2124 aluminum alloy

LI Cheng-lii, PAN Qing-lin, LIU Xiao-yan, HE Yun-bin, LI Wen-bin

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

Abstract: The evolution of the microstructure and the composition distribution of as-cast and homogenized 2124
aluminum alloy were studied by optical microscopy (OM), differential scanning calorimetry (DSC), scanning electron
microscopy (SEM), energy dispersive X-ray diffractometry (EDX), transmission electron microscopy (TEM) and X-ray
diffractometry (XRD). The results show that serious dendrite segregation exists in the 2124 alloy ingot, and many eutectic
phases with low melting-point exist in the grain boundary. Cu, Mg and Mn elements distribute unevenly from the grain
boundary to inside of the alloy. The non-equilibrium eutectic phases dissolve after homogenization, and the grain
boundary becomes sparse and all elements become more homogenized. The over-burnt temperature is 504 . And the
proper homogenizing process of the 2124 alloy is (490 , 24 h), which is corresponding with the results of
homogenizing kinetic equation.
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Table 1 Chemical composition of 2124 alloy (mass fraction,
%)

Cu Mg Mn Cr Zn Ti Fe Si Al

3849 1.2-1.8 0.3-09 0.1 025 0.15 03 0.2 Bal
1.2
1)
12 mm>=<12 mm><15 mm 460
475 490 500 510 520
24 h
12 24 48 72h
SX2-8-10 +2
2) POLYVER-MET
Sirion200
Kellers
Tecnai-G220
G/max 2500 X
Sirion200
EDX DSC SDT-Q600
2
2.1
1 2124 1(a)
a(Al)
a(Al) 1(b)

EDX

A12CuMg

1 2124

Fig.1 Microstructures of as-cast 2124 alloy

2 1
Table 2 Chemical compositions of secondary phases shown in

Fig.1(mole fraction, %)

Phase Al Cu Mg Mn
A 69.8 18.9 10.9
B 74.0 15.0 1.1 9.9
2 SEM
Cu Mg Mn
2 Cu Mg
Cu Mg Mn
2124
Arrhenius
Q
D = Dyexp(——— 1
o exp( RT) (1
D 0
R T (1)
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2 2124 SEM

Fig.2 SEM image and elements mapping distribution of as-cast 2124 alloy: (a) Microstructure; (b) Cu; (c) Mg; (d) Mn
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Fig.3 DSC curves of as-cast 2124 alloy
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4 2124
Fig.4 Optical microstructures of 2124 alloy homogenized at different temperatures: (a) 460 ; (b) 475 ;(c)490 ;(d) 500 ;
(e)510 ; (520
490 12h Cu
24 h Mg Mn (490
24 h)
( 5(b))
5(c)
(d)) 2124 234 TEM
24 h 7 2124 TEM
2124 7 a(Al) 6(ALL,Cu)
(490~495 24 h) S(ALL,CuMg) AlgMn
233 S(Al,CuMg)
6
6 235 XRD
Cu Mg Mn 8 2124 XRD
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5 2124
Fig.5 OM images of 2124 alloy homogenized at 490  for different times: (a) 12 h; (b) 24 h; (c) 48 h; (d) 72 h

6 2124

7 2124 TEM
Fig.7 TEM images of 2124 alloy: (a) As-cast; (b) As-homogenized
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