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Table 1 Chemical composition of base and filler metal (/%)
Material Zn Mg Cu Mn Zr Er Al

Base metal 7.83 2.87 0.67 050 0.23 0.14 Bal

Filler metal - 4.70 0.70 0.10 0.30 Bal.
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Fig.1 Microhardness distribution of the joint (FZ-fusion zone;
2.1 IRIERESL S MaEE HAZ-heat affected zone; BM-base metal)
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Table 2 Tensile test results of joints and base metal
Ultimate tensile strength/MPa  Fracture location
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Fig.3 SEM micrographs of the fusion zone (a), matrix (b), and fracture surface (c, d) of tensile samples
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Table 3 EDS analysis of second phase in Fig.3 (at%)

Analysis zone

Element
a bl b2 d

Zn 7.74 1.67 11.94 8.72
Mg 14.46 2.02 4.92 13.56
Cu 2.06 - 4.00 1.60
Mn 0.31 - 4.05 0.19
Zr - 14.98

Er 0.29 0.07 2.33 0.13
Al 75.14 81.26 72.76 75.80
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Fig.4 TEM micrographs of the joint: (a) BM; (b) HAZ far away from FZ; (c) HAZ close to FZ; (d) FZ
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Microstructure and Mechanical Properties of Joints
of a New Al-Zn-Mg-Cu Alloy Welded by TIG

Zhang Liang, Li Xiaoyan, Nie Zuoren, Huang Hui, Sun Jiantong, Sun Zhongguo
(Key Laboratory of Advanced Functional Materials of Ministry of Education,

Beijing University of Technology, Beijing 100124, China)

Abstract: New Al-Zn-Mg-Cu alloy sheets have been welded using automatic TIG welding with filler wires. The microstructure
characteristics and mechanical properties of weld joints were analyzed. Results show that the fusion zone (FZ) is comprised of a
non-dendritic equiaxed grain zone (EQZ) and a coarser dendritic equiaxed grains, and the fusion boundary does not nucleate epitaxially
from the heat affected zone (HAZ) substrate, and the compound T (AlZnMgCu) phase precipitates discretely on grain boundaries. The
HAZ is divided into a solid solution zone that is close to the FZ and an overaging zone which is farther away from the FZ because of an
alteration of the strengthening precipitates, resulting in different microhardness values, and the grains in the HAZ are elongated as same as
the base metal (BM) and they do not become coarser compared with the BM. The minimum microhardness of the joint is obtained in the
FZ and the value is approximately HV 1200 MPa, and that of the BM is about HV 1840 MPa, and the ultimate tensile strength of joints is
421.75 MPa which is 65.08% of that of the BM. Samples of the tensile test fracture at the FZ and the fractured surface is of ductile
fracture characteristics. Small particles whose composition is almost same as the compound T phase are observed at the bottom of dimples.

Key words: Al-Zn-Mg-Cu-Mn-Zr-Er alloy; welding; non-dendritic equiaxed grain zone (EQZ); heat affected zone (HAZ)
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