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Table 1 Chemical composition of experimental alloy (wt%)

Cu Mg Mn Fe Si Zn Cr Al

3849 12-18 03-09 <05 <05 <025 <01 Bal

Homogenization Solid solution
°C 5 oC,

O 490°C/24h 460 °C holding 495°C/1 h
& H60 °C/24 for 30 min
=
=]
g Hot rolling
-
1)
[=¥
5 @ Natural
S Natural aging
= | [Ingot

g

3% pre-deformation

Time/h

K1 34H.2024-T3 BUM ) T Z AL E]
Fig.1 Schematic diagram of process of 2024-T3 plates
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K2 2024 & &H55EHT BSE-SEM & 11
Fig.2 BSE-SEM images of as-cast 2024 alloy: (a) overall, (b) Al,Cu and Al,CuMg, and (c) Fe-rich phase
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Table 2 EDS results of points marked in Fig.2 (at%)

Point Al Cu Mg Fe Mn Si
1 67.2 32.8
2 69.6 30.4
3 64.1 19.8 16.0
4 63.4 20.7 159
5 74.1 15.8 - 4.7 5.1 0.3
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B3 2024 & S HFHERI DSC HiZk
Fig.3 DSC curve of as-cast 2024 alloy
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K4 2024 #85 SAEA R SIS ORiE 24 h £ BSE-SEM U
Fig.4 BSE-SEM images of 2024 aluminum alloy treated at different homogenization temperatures for 24 h: (a, d) 430 °C, (b, e) 460 °C, and

(c, ) 490°C
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Table 3 Area fraction of residual secondary phase in 2024

aluminum alloy after different homogenization
treatments (%)
Homogenization 43000041 460°C/24h 490 °C/24 h
treatment
Area fraction 4.64+0.15 2.16£0.07 0.84+0.11
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WG Gk SR AT A FL, 3 206 Sk B I 38 AR T AR 7 £
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e

K5 3H A& ARMRE T K BSE-SEM E A
Fig.5 BSE-SEM images of different alloys after hot rolling (a, d, g), cold rolling (b, e, h), and solution treatment (c, f, i): (a—c) H430, (d—f) H460,

and (g—1) H490
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Fig.6 Area fraction of residual secondary phase in different alloys at

different states
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Fig.7 GB maps of RD-ND surfaces of different solid-solution-treated alloys: (a) H430, (b) H460, and (c) H490
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Fig.8 Frequency of equivalent circular diameter of different solid-solution-treated alloys: (a) H430, (b) H460, and (c) H490

9 [E K544 RD-ND T [ GOS 43 7
Fig.9 GOS maps of RD-ND surfaces of different solid-solution-treated alloys: (a) H430, (b) H460, and (c) H490
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Table 4 Recrystallization fraction of different alloys after solid

solution treatment

Sample Recrystallization fraction/%
HA430 93.05
H460 88.87
H490 85.31
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AL B 5 RT B R T 1 pme ZE LA FLAR T FE
HI T 28 ZARRL 5 S A B AR R AN ] L 55 AR KL T BHAS
TR B, 2 A B e AL X B AR
TP RN , 3K HERH K5 — ARORE S JLAH &I AR e 4 K
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teth B 10 s . MEHRTLLE W, 3HE SRR
I 25K ) B P AR A B B AR ) . Sk BRI - 7E H AR
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AT A AR A R) R BT Y, B SR B R
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H460 ] 8 58 J9(332.9+0.8) MPa, Hii 4 5 JiF 9(478.8+
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(335.9+1.9) MPa, 17 58 [ N (467.5+2.7) MPa, iE A
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% B35 donn R e e FLam g = 1) — KRR . BT
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Homogenization and Its Effect on Rolling and Annealing of University of China, 2018

Effect of Decreasing Homogenization Temperature on Microstructure and
Properties of 2024-T3 Alloy

Wang Yali'?, Cao Lingfei', Wen Qinghong’, Jiang Yuan', Wu Xiaodong'
(1. International Joint Laboratory for Light Alloys (Ministry of Education), College of Materials and Engineering, Chongqing University,
Chongqing 400045, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(3. Southwest Aluminium (Group) Co., Ltd, Chongqing 401326, China)

Abstract: The effect of decreasing the homogenization temperature on the microstructure and mechanical properties of 2024-T3 alloy was
investigated. The results show that the area fractions of the residual coarse secondary phases of alloys after homogenization at 430 or 460 °C for
24 h followed by rolling are similar, and they are higher than those of the alloys homogenized at 490 °C for 24 h. The latter treatment is routinely
used in the industry. The alloys with homogenization of 430 °C/24 h or 460 °C/24 h and solution treatment have higher recrystallization fractions
and finer grain sizes due to the particle stimulated nucleation (PSN) effect of the coarse secondary phase. Hardness tests and tensile tests show that
the peak hardness, tensile strength, yield strength, and elongation of the three alloys are relatively similar to each other. Therefore, appropriately
decreasing the homogenization temperature can improve the uniformity of grain size, reduce the cost, and maintain the excellent tensile properties
of 2024-T3 plates. Whereas the high-temperature homogenization of 490 °C/24 h can make the 2024-T3 sheet have relatively good plasticity and
toughness.
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