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Table 1 Measured composition of 7136 aluminum alloy

(mass faction, %)

Zn Mg Cu Zr Cr
9.31 2.13 2.11 0.12 <0.01
Mn Ti Fe Si Al
<0.01 0.018 0.077 0.012 Bal.
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Fig. 1 Geometry and size of L profile cross section (Where A4,
B and C are microstructure observation areas) (Unit: mm)
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Fig. 2 DSC curve of extruded specimens of 7136 aluminum

alloy
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Fig. 3 Microstructures of extruded and solution specimens: (a) Extruded specimen; (b) 445 “C, 30 min; (c) 450 ‘C, 30 min;

(d) 470 °C, 30 min
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Fig. 5 Microstructures of extruded and solution specimens: (a) Extruded specimen; (b) 470 °‘C, 10 min; (¢) 470 C, 30 min;

(d) 470 °C, 60 min
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Fig. 6 Depth of PCG after being solution treated at 450 and
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Fig. 7 BSE images of extruded and solution specimens: (a) Edge of extruded specimen; (b) Core of extruded specimen; (c) Edge of

solution specimen; (d) Core of solution specimen
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Fig. 8 TEM images of extruded and solution specimens: (a) Extrusion specimen; (b) Solution specimen
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Fig. 9 TEM images of extruded and solution specimens: (a) Edge of extruded specimen; (b) Core of extruded specimen; (c) Edge

of solution specimen; (d) Core of solution specimen
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Fig. 11 Recrystallization distributions of edge and core of
profile: (a) Edge of profile; (b) Core of profile
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Fig. 12 Stress field and strain field of extruded profile:

(a) Stress field of extrusion direction; (b) Equivalent strain field
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Fig. 13 Microstructures of different parts
of extruded specimen after solution
treatment ((450 C, 2 h)+(470 C, 4 h)):
(a) 4 zone; (b) B zone; (c) C zone in Fig. 1

@)

0 10 20 30 40 50 60

Grain boundary orientation difference/(°)

(b)

h.

_l ety |

Grain boundary orientation difference/(°)

Fig. 14 Orientation imaging maps and orientation difference distribution maps of extruded specimens: (a), (a") Edge of specimen;

(b), (b") Core of specimen
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recrystallization single and

Effect of solution treatment on peripheral coarse grain structure of
7136 aluminum alloy extruded profile

HE Ying', YU Ke-tong', LU Dan®, ZHANG Zhi-hao'

(1. Key Laboratory for Advanced Materials Processing, Ministry of Education,
Institute for Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 100083, China;
2. Northeast Light Alloy Co., Ltd., Harbin 150060, China)

Abstract: The peripheral coarse grain(PCG) is one of the common microstructure defects of middle and high strength
aluminium alloy extruded profiles. It is important to reveal the formation rule of PCG in aluminium alloy extruded
profiles for making reasonable extrusion and heat treatment process and then inhibiting the formation of PCG. The
formation of PCG in 7136 aluminum alloy extruded profiles under different solid solution conditions was studied, and the
reasons for the formation of PCG was analyzed from the aspects of recrystallization structure and morphology
distribution of precipitated phases. The results show that the lowest temperature for the formation of PCG is 450 ‘C, and
the depth of PCG increases with increasing solution temperature. The depth of PCG at 470 C for 30 min is 63 pm. At
470 ‘C solution temperature, the depth of PCG increases rapidly with the prolongation of holding time, then increases
slowly, and continues to prolong the holding time after 60 min, the depth of PCG is basically unchanged. In the extrusion
process, the recrystallization degree at the edge of the specimen is about twice as much as that at the core. At the same
time, due to the depletion of Mg and Zn at the edge of the specimen, the precipitation of MgZn, is less and the inhibition
of grain growth is weaker, so, the PCG is easy to be formed in the solid solution process of extruded specimen.
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