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Fig.1 EBSD microstructure (a, d), grain size distribution (b, ) and grain boundary angle (c, f) of alloy processed by different treatment:

(a~c) solution; (d~f) TMT-solution
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Table 1 Parameters of grain and angle of grain boundary of alloy processed by different treatment
>1° 1°~15° >15°
Heat treatment = —
L/um 01) f 0.1 fu 9,1()
Solution 7.30 21.45 0.588 5.52 0.412 44.19
TMT-solution 6.77 21.04 0.546 5.02 0.454 40.31
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Fig.2 XRD patterns (a, ¢c) and FWHM (b, d) of alloy processed by different treatment: (a, b) solution; (c, d) TMT-solution
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Fig.3 Grain size and lattice strain from XRD data according to integral breadth analysis to calculate: (a) solution and (b) TMT-solution
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Table 2 Some micro-structural parameters calculated from XRD data

Heat treatment Lattice micro strain, <e?>'"? Coherent domain size, d/nm Dislocation density, p/x10* m™
Solution 67.57 0
TMT-solution 45.99 0

®3 BUNEBEHELEPAT R SHYIEEXFENE

Table 3 Physical meaning and values of different symbols used in the strengthening mechanism calculations™*

Symbol Meaning Values Unit
b Magnitude of the Burgers vector 0.286 for Al nm
M Taylor factor 3.06 for texture-free Al Dimensionless
a Constant 0.24 Dimensionless
G Shear modulus 26 GPa
Ki-p Hall-Petch 0.04 for Al MPa/y/m
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Table 4 Tensile properties of alloy processed by different

treatment

Elongation/

Heat treatment %

O'OAz/MPa D‘b/MPa

Solution-aging (120 ‘C/48 h) 598.2 644.6 7.5

TMT-solution-aging (100 ‘C/48 h) 597.3  647.0 8.0
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Fig.5 Tensile fracture morphologies of alloy processed by
different treatment: (a) solution-aging and (b) TMT-

solution-aging
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Table 5 Partial strengthening contribution of alloy processed

by different treatment (MPa)

Heat treatment OLAGB OHAGB (oLAGBOHAGB)
Solution 49.3 9.5 58.8
TMT-solution 47.0 10.4 57.4

4 £ i
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Effect of Thermomechanical Treatment on Microstructure and Mechanical Property of
Solution-aged Al-10.78Zn-2.78Mg-2.59Cu-0.22Zr-0.047Sr Aluminum Alloy

Zhang Jingyu, Xu Xiaojing, Ruan Hongyan, Ma Wenhai, Wang Zilu, Guo Yunfei
(Engineering Institute of Advanced Manufacturing and Modern Equipment Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: Ultra-high strength aluminum alloy Al-10.78Zn-2.78Mg-2.59Cu-0.22Zr-0.047Sr was treated by the process of solution-aging
and thermomechanical treatment (TMT) (solution-overaging-hot compression)-solution-aging. Electron back scattering diffractions (EBSD)
technology, X-ray diffraction (XRD), hardness test and tensile testing were used to study the distribution of grain and grain boundaries,
internal dislocation density and tensile properties, and the dislocation strengthening and grain boundary strengthening were calculated
quantitatively. The results show that TMT refines grain with average grain size from 7.30 um to 6.04 pm and reduces misorientation angle
from 21.45 °to 21.04 °. TMT increases peak aging hardness from 2146 MPa (120 <C/48 h) to 2268 MPa (100 <C /48 h), but has little effect
on strength with both yield strength almost 600 MPa. The tensile fracture morphologies of alloys both display intergranular and tear
fracture. Dislocation density of alloys processed by solution and TMT-solution are both 0, and TMT reduces sum of dislocation
strengthening and grain boundary strengthening from 58.8 MPa to 57.4 MPa.
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