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Effect of Y on Microstructure and Properties of TiB,/Al-Zn—-Mg—Cu—Zr

MA Zhifengl’z, LIU Xingl’z, HUANG Jingcun3, HAN Yang3, WANG Yuxin®, LI Meng3, CHEN Ziyong3
(1. Institute of Aluminum Alloy, AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China;
2. Beijing Engineering Research Center of Advanced Aluminum Alloys and Applications,
AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China;
3. Materials and Manufacturing Department of Beijing University of Technology, Beijing 100124, China)

[ABSTRACT] Rare earth Y has excellent refining effect on TiB, particle reinforced composites, and can improve the
performance damage caused by TiB, particle clusters. It plays an important role in improving the comprehensive mechanical
properties of composites. In this paper, 3% (mass fraction) TiB,/Al-Zn—-Mg—Cu—Zr-Y composite plates were prepared by
traditional casting and hot extrusion. The effects of Y content on the microstructure and mechanical properties of TiB,—
reinforced aluminum matrix composites were investigated by scanning electron microscopy (SEM), transmission electron
microscopy (TEM) and tensile test at room temperature. The results show that the as-cast microstructure of composites
can be refined by addition of Y, and the refining effect is the best when 0.1% Y (mass fraction) is added. The composite
with 0.1% Y (mass fraction) has the best mechanical properties, with the ultimate tensile strength (UTS) of 729.85 MPa
and the elongation (EL) of 8.06%. The addition of Y element leads to the formation of insoluble phase Al;Cu,Y(Zr) at the
grain boundary, which can be broken and strengthened by hot extrusion. Excessive AlyCu,Y(Zr) leads to the decrease of
strength and plasticity of the material. TiB, particles can increase the dislocation density in the matrix, and have the effect
of dislocation strengthening and load transfer strengthening. GP II and 0’ are the main nano-strengthening phases in the T6
state of the composites.
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Table 1 Composition calibration of composite materials

(mass fraction) %
E&HMS | Zn Mg Cu Zr | TiB, Y Al
1 10 2.3 1.6 0.12 3 0
2 10 2.3 1.6 0.12 3 0.1
i
3 10 2.3 1.6 0.12 3 0.3
4 10 2.3 1.6 0.12 3 0.5
»6 RS
2
z Q § O
30 20
80

B 1 ffid A TR E( mm )

Fig.1 Schematic diagram of tensile specimen (mm)
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2 TiB,/Al-Zn-Mg-Cu—Zr £ &M #I$575HR
Fig.2 As—cast microstructure of TiB,/Al-Zn-Mg—Cu—Zr composites

x2 AREYRESBEAMHBRHFEHRT
Table 2 Average grain size of aluminum in composites with
different Y mass fractions

i FRIERER um® | PIYRARAEEAR /um
1#-0%Y 8718 101
24-0.1%Y 3673 67
3#-0.3%Y 4156 71
44-05%Y 6974 93
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(a) 0%Y

(b) 0.1%Y

Zr

(¢)03%Y

(d) 0.5%Y

3 #5745 TiB/Al-Zn-Mg-Cu-Zr E5MHRALEBTESH
Fig.3 Elemental map for grain boundary eutectic phases of as—cast TiB,/Al-Zn—-Mg—Cu—Zr composites

(b) 0.1%Y

& 4 TiB,/Al-Zn-Mg-Cu-Zr E& RSB N AR
Fig.4 Homogenized annealing microstructure of TiB,/Al-Zn-Mg-Cu—Zr composites
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5347 T AAHIE
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(a) FrRAHS (b) FEEFEESHLS

B 5 TiB/Al-Zn-Mg-Cu-Zr S5 1}
Fig.5 TiB,/Al-Zn-Mg—Cu-Zr composites

(c) S AHERE TR s (d) B IRHT

6 A0 0.1% Y B TiB/Al-Zn-Mg-Cu-Zr £ & ##} TEM &
Fig.6 TEM images of TiB,/Al-Zn-Mg-Cu—Zr composites added 0.1% Y
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Fig.7 True stress-strain curves of TiB,/Al-Zn-Mg—-Cu-Zr
composites with different Y contents
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