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Abstract: The abnormal growth of grain in extruded aluminum profiles is one significant factor that affects the improvement
of the mechanical properties of the alloy. Understanding the mechanism behind the abnormal growth of grain in extruded alu-
minum profiles and its effect on mechanical properties is crucial for controlling extrusion parameters and enhancing the prop-
erties of the aluminum alloy. In this paper, the effects of extrusion temperature and extrusion rate on the microstructure and
properties of Al-Mg-Si-Cu alloys were investigated. The results show that the abnormal grain growth is due to the large
shear deformation of the surface grain layer during the extrusion process and strain gradient and misorientation between the
<100>//ED preferentially growing grains in core and the surrounding deformed grains, which promotes the recrystallization
process of the alloy. According to the solid solution strengthening effect, the tensile properties of alloy are improved with the
increase in the extrusion temperature and speed. Moreover, the tensile properties of the alloy are exceptionally good when the
outlet temperature of the extruded profile exceeds 550 °C.
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Table 1 The measured composition of the alloy and the standard composition of 6008 aluminum alloy (w/%)
Composition Al Si Mg Fe Cu Mn Cr Zn Ti v
Standard Bal. 0.5~0.9 0.4~0.7 <0.35 <0.3 <0.3 <0.3 <0.2 <0.1 0.05~0.2
Measured Bal. 0.63 0.9 0.18 0.12 0.1 <0.1 <0.01 0.04 0.12
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Fig. 1
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Shape and dimensions of cross section profiles (a) ; dimensions and position of tensile, EBSD and metallographic sample (b)
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Fig.2 EBSD inverse pole figure maps of extruded profiles under different process parameters
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Fig. 3 EBSD maps of the interface area between coarse grains and fine grains near the surface of sample (470 C, 1.5 mm/s): (a) inverse

pole figure map, (b) grain boundary map, (c) grain orientation spread map, (d) kernel average misorientation map, (e) orienta-

tion distribution function map

3.3 LEBNMEREKX

HIFF (470 °C . 1.5 mm/s) DoEBEl 2 N R £ A
3PP nE 4a T ET Sk BTAR AL E R, — RS R TT
M A A Aok, EERIN <112>//7ED By ; 55—
Pl SEmhan ok, EERI A <100>//ED B ; 45 = Fl

SR AR KR, B EEERI N <100>//ED Bii, & 4b
Frad 350 db A A 5 R e 22, v i< 112>/
ED i) i 4 ffoRL HB 348 B /N B VAR, AR AR I
AR, i <100>//ED B Y 25 4l 40 ok 5 5 5 K RO
AR 32 K A A, TR R TE R AR X, MR



oM

i

&

PEHT XL45 : Al-Mg-Si-Cu 53 G5 R UBF v oL 57 3 1 R AT A5 797

ey R E (B 4c) ATRAE 1, <112>//ED BUa) ik FE45
SRR RERAR, T < 100>/ /ED R[] ok 725 0 Fe B8 45
&l de 25 1 TIRIE 4a v B2 Sk 07 1) 9 B ) 22 £ A2 16 R
2, WLVE W, RS S A0 r sg RAL B 2% A B

4 470 °C, 1.5 mm/s BEA AR DCH S IORARORE . (a) BRI, (b) FRAHAL, (o) ARBLIRIm 9T, (d) SRR 22181, (e) BT
2o A
Fig. 4 The abnormal growth grains in fine grains of sample (470 “C, 15 mm/s): (a)inverse pole figure map, (b) grain boundary map, (c)
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Fig.5 The {100} pole figures of profiles under different extrusion temperatures and extrusion speeds
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Fig. 6 Inverse pole figure maps (a, c¢) and orientation distribution function maps (b, d) of abnormal coarse and fine grains in

the core of extrusion profiles
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Table 2 The parameters of the alloy extrusion process

Extrusion Exit Extrusion gy in vates
temperature/C  temperature/°C (brlr)l (:;JS/) s7!
1# 470 515 1.5 0.15
2# 470 549 3.0 0.30
3# 470 573 6.8 0.70
4# 500 525 1.5 0.15
S5# 500 563 3.0 0.30
o# 500 585 6.8 0.70
TH# 530 535 1.5 0.15
8# 530 575 3.0 0.30
o# 530 604 6.8 0.70
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Fig. 9 Optical microstructure of alloys in solid solution treated at different temperatures for 70 min and artificial aging in 220 C for 2 h: (a) po-

larization microstructure, (b) metallographic structure
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