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Fig.1 Microstructures of as-extruded n-B,Cp/2009Al composite with different volume fractions of n-B4Cp: (a) 2%, (b) 4%, and (c) 6%
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Table 1 Density and relative density of n-B,Cp/2009Al

composite

n-B,Cp volume Theoretical Hot extrusion Relative
fraction/%  density/g cm™ density/g cm™ density/%

2 2.748 2.747 99.96
4 2.744 2.739 99.82
6 2.739 2.732 99.74
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Fig.2 SEM images of composite with different volume fractions of n-B4Cr before and after treatment at 495 C and 505 C
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Fig.3 High magnification SEM image of as-extruded n-B,Cp/
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2009Al composite with 2% n-B,Cp and EDX analysis result
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XRD patterns of the composite with different volume fractions of n-B4Cp as-extruded and treated at different solution temperatures:
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Fig.5 Micro-hardness as a function of aging time of composite

and matrix alloy
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Fig.6 TEM microstructure of 2% n-B,Cp composite after
solution at 495 °C for 1 h, artificial aging at 175 ‘C for
14 h
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Fig.8 Morphologies of fracture surface of the composites with different volume fractions of B4Cp: (a, d) 2%; (b, e) 4%; (c, f) 6%
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Solution Treatment and Aging Behavior and Mechanical Properties of
Nano-B,Cr/2009Al Composite

Liu Yue, Qu Guang
(Northeastern University, Shenyang 110819, China)

Abstract: Nano-B4Cp particulates (n-B4Cp) reinforced 2009Al matrix composites with different reinforcement volume fractions (0, 2%, 4%
and 6%) were fabricated by powder metallurgy combined with hot extrusion. The effects of different volume fractions of n-B4Cp on
microstructure, solution and aging behavior and mechanical properties of n-B,Cp/2009Al composites were studied by optical microscopy
(OM), scanning electron microscopy (SEM), transmission electron microscope (TEM), X-ray diffraction (XRD), Vicker hardness
measuring instrument and so on. The results show that the n-B4Cp is uniformly dispersed in the composites after hot extrusion process. The
best solution temperature and time of the composites are 495 <C and 1 h, the resolution of second phase particles (Al,Cu) are dissolved
back into the matrix with only a small amount remaining in the matrix during solution treatment process. n-B,Cp/2009Al composites with
different volume fractions of n-B,Cp treated at 495 <C for 1 h and then aged at 175 <C for 14 h almost simultaneously reach the peak
hardness, and the aging peak time decreases by 2 h compared to matrix alloy. After peak aging, the micro-structure of composites was
observed by TEM, indicating that the growth of precipitation Al,Cu is strongly restrained due to the addition of n-B4Cp particulates.
Compared to the matrix alloy, the composites with higher density of finer precipitates lead to an earlier attainment in the peak aging
condition. After the optimum heat treatment process, the tensile strength of the composites increases at first and then decreases with the
increasing of n-B4Cp volume fraction, while the yield strength always increases. High volume fraction of n-B,Cp effectively plays the role
of pinning dislocations, but the agglomeration of high volume fraction of n-B4Cp results in composites’ early cracking.

Key words: B,C nanoparticles; 2009 aluminum matrix composite; solution treatment; aging behavior; mechanical properties

Corresponding author: Liu Yue, Ph. D., Professor, School of Materials Science and Engineering, Northeastern University, Shenyang

110819, P. R. China, Tel: 0086-24-83682551, E-mail: liuyue@smm.neu.edu.cn



