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Effects of Ho on Microstructure and Mechanical Proper-
ties of Al-Zn-Mg-Cu High Strength Aluminum Alloy
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Abstract; [Objective]ln order to improve the comprehensive of Al-Zn-Mg-Cu high strength alu-
minum alloy, the effects of holmium (Ho) on the microstructure and mechanical properties of
high strength aluminum alloy were investigated. [Methods]Metallographic microscope,scanning
electron microscopy(SEM) , energy dispersivespectroscopy (EDS) and various testing machines
were used to analyze Ho effects on the microstructures and mechanical properties of
Al-Zn-Mg-Cu high strength aluminum alloy. [Results]The addition of Ho not only refines ma-
trix organization but also purifies grain boundary,changing the net-like continuous distribution
of grain boundary to intermittent island and herringbone. When the Ho is added to 0. 5%, fine
grain reaches to the minimized state, which

significantly reduces the alloy casting defects,
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resulting in the maximum of tensile strength
(244 MPa) , elongation percentage (2. 92%) and
toughness in Al-Zn-Mg-Cu-Ho high strength a-
luminum alloy. The hardness of alloy reduces
with the increase in the addition of Ho, because a
new soft phase Al;Ho is generated. [Conclusion]
Appropriate addition of Ho can effectively in-
crease the tensile strength and ductility of Al-
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Zn-Mg-Cu-Ho high strength aluminum alloy due to the fine-grained strength,but high Ho con-

tent can decrease the hardness.

Key words: Al-Zn-Mg-Cu high strength aluminum alloy, holmium, microstructure, mechanical

properties
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Table 1 Main compositions of Al-Zn-Mg-Cu alloys(wt% )

il

A g
FEAT g g, Mg Cu  Si Fe Al
Alloy number
1 0
2 0.1 .
3 0.3 7.0 1.5 1.5 <0.06 <0.08 , Rit
° Allowance
4 0.5
5 0.7
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Fig.1 Tensile specimen of Al-Zn-Mg-Cu alloys
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Bl 3 Al-Zn-Mg-Cu 541 SEM E (Ho & &4 0.5%)
Fig. 3 SEM images of Al-Zn-Mg-Cu alloys at 0. 5%

content of Ho
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Fig. 4 EDS images of Al-Zn-Mg-Cu alloys at 0. 5%

temperature of Ho
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Fig.5 Element contents (At%) of Al-Zn-Mg-Cu alloys
at 0. 5% content of Ho
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Fig. 6 Stress-strain curve of Al-Zn-Mg-Cu alloys in as-
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Fig. 7 The influence of Ho on the tensile properties in
Al-Zn-Mg-Cu alloys
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Fig. 8 Stress-strain curve of Al-Zn-Mg-Cu alloys in solid

solution at different content of Ho
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Fig. 9 Micrographs of fracture surface of Al-Zn-Mg-Cu
and Al-Zn-Mg-Cu-Ho
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