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Homogenization Treatment and Diffusion Kinetics of 4043 Aluminum Alloy

WANG Jianglin, LI Jun, LI Shaohong, PENG Mingjun, BU Hengyong, HE Jiawen, LI Mengnie, QI Huarong
(School of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093)
Abstract: The microstructure and properties of 4043 aluminum alloy ingot after homogenization treatment were inves-
tigated by means of metallographic observation, hardness test and energy spectrum analysis. The results indicate that
4043 aluminum alloy ingot exhibits severe dendritic segregation with various non-equilibrium eutectic phases on the
grain boundary, such as eutectic silicon, granular elemental silicon, and f-AlFeSi. After homogenization at 550 “C for
10 h, the segregation in the alloy is basically eliminated, and the transformation of acicular £ -AlFeSi phase to
a-AlFeSi phase is completed, where the size of Si phase reaches the minimum value, and mechanical properties are
optimal. The results of diffusion dynamics analysis in homogenization process are basically consistent with homogeniza-
tion treatment scheme.
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Tab.l1 Chemical composition of 4043 aluminum alloy ingot %

Wy

Si Fe Cu Mn Mg Ti Zn Al

5.140  0.137  0.023 0.003 0.005 0.002 <0.002 i
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Fig.1 Dimension of tensile specimen

2 RKBEREHH

2.1 SEEAEARALSWH

IR0 4043586 4 B 5 ok FH Tl 2 1 20 5 1 K V8
D5 AT o T AR AR P v A R e, B
A1 ZURN R 43 0B 0 R e BT, DT R G A i 2R
PERE = AE AR, R R B SRR T A 4
12U it e 9 1 20 27 14 41k LS i 4R 64 BT HE RT BE b
PO, S SR A AR A A5 R R AR YT R E A
FeoRH BT H B B B P AR A . R IT 4043 R A &
B 5 1 B AL 20, X i AR AT B A 41 21 ) SEM JT
R, B2 N8 4043555 41 SEM 4141 & EDS
TCEMN. TR, %8 A & h A7 76 BB 00 A& R
BT, ASE i TR ) R S 1 A7 TR S 2 A N 38 50 43 A
FLIR DR 2 G 4 5 1 o i o 1 T I S A T E Ok
AN B 30533 BT AE & OB & TR) & A2 O B - A 2
AL BB B EE WM a- ALURUVEL & 8] 1 = E -

(c) ALl 14

(d) SiffiFi4

20 pm

(g) Mglfi 14 (h) Mn[fi 14

B2 #&54043484 40 SEM R & EDS L% 44
Fig.2 SEM images and EDS analysis of as-cast 4043 aluminum alloy
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Fig.3 SEM images and EDS analysis of acicular second phase
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Fig.4 Metallographic structure of alloys homogenized at different temperatures for 10 h
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Fig.5 Backscattered electron images of alloys homogenized at different temperatures for 10 h
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Fig.7 Dendritic arm spacing and eutectic Si phase size of speci-

mens homogenized at different temperatures for 10 h
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Fig.9 Backscattered electron images of 4043 alloy homogenized at 550 “C for different durations
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