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Table 1 Nominal composition of aluminum alloys (w/%)

Alloys Zn Mg Cu Zr Yb Cr Al
1# 86 25 22 0.16 - - Bal.
24 86 25 22 016 030 0.20 Bal.
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Fig.1 ~TEM images of T6-aged 2# alloy: (a) uniformity

precipitate on grain boundary and intracrystalline and (b)

dispersion precipitate on matrix Al
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Fig.2 Characteristics of precipitates and PFZs: (a) 1# and (b) 2#
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Fig.3 Optical microstructures of two alloys with solid solution

treatment 1#: (a) L-T surface, (b) L-S surface, 2#: (c) L-T

surface, and (d) L-S surface
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Table 2 Mechanical properties of of T6-aged alloys

Alloys O'b/ 00. 2/ 510/ KIC(S-L)/ ch(L-T)/
Y  MPa MPa %  MNmY?  MNm?”?
14 7097 683.6 89 21.6 328
24 7471 7252 93 293 425
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Fig.4 Microstructures of alloys in T6 condition in grip section: (a) 1# typical EBSD image, (b) 1# misorientation distribution, (c) 2#

typical EBSD image, and (d) 2# misorientation distribution
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Fig.5 Tensile fractographs of T6-aged alloy: 1# (a, b) and 2# (c, d)
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Influence of Cr and Yb Alloying on the Microstructures and Fracture
Characteristics of Al-Zn-Mg-Cu-Zr Alloy

Fang Huachan ', Chen Kanghua ', Zhang Zhuo ', Liu Gang?
(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)
(2. Xi' an Jiaotong University, Xi' an 710049, China)

Abstract: The influence of complex Cr, Yb and Zr alloying on the microstructures and fracture characteristics of Al-Zn-Mg-Cu alloy has
been investigated and the mechanism of toughening by adding Cr, Yb and Zr was analyzed. The results show that the Al-Zn-Mg-Cu alloy
containing Cr, Yb and Zr may form the spherical dispersoids containing the Cr, Yb and Zr homogeneously distributed in the Al matrix,
which can strongly pin the dislocation and subgrain boundaries, retain the deformation-recovery Al matrix with low angle boundary in the
alloy and inhibit the recrystallization of Al matrix. By complex Cr, Yb and Zr alloying to Al-Zn-Mg-Cu alloy tempered as T6, the
fractographs consist of dimple-type transgranular cracking with minor intergranular cracking. Compared with the Al-Zn-Mg-Cu-Zr alloy,
the intergranular fracture resistance increases obviously, the precipitates free zone is wider with discontinuous distribution on the grain
boundaries for the precipitates.
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