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Microstructure and mechanical properties of
hot-rolled AIB,-Al in-situ composite

YUAN Lin-lin, HAN Jing-tao, LIU Jing
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Abstract: In-situ AlB,-Al composite was synthesized by chemical reaction between liquid aluminum and amorphous
boron powder at 850 C in vacuum melting furnace. The changes of microstructure and mechanical properties of this
aluminum matrix composite after hot-rolling and solution treatment were studied. Scanning electron microscopy (SEM),
optical microscopy and X-ray diffraction (XRD) were used to investigate the morphology and phase composition of the
composite. The mechanical properties of AIB,-Al composite were determined by the tensile test at room temperature. The
results show that the AIB, flakes with high aspect ratio form in Al matrix, therefore, the micro-hardness and tensile
strength of the composite are significantly higher than those of pure aluminum, but the ductility of matrix is reduced. And
the elongations of composites can reach more than 26% after solution treatment.
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Fig. 1 Surface optical micrograph (a) and section SEM image

(b) of etched as-cast Al matrix composite



5525 B 5 W SO, S5, S AIB,-AL RIS A FEEHIG S ALSUR )2t 1165
[ ] '_Al
+—AIB,
-
= n
20 40 60 80 100

20/(°)
B2 HEEBAEEAMEN XRD i

Fig. 2 XRD pattern of as-cast aluminum matrix composite
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Fig. 3 SEM image of hot-rolled aluminum matrix composite
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Fig. 4 SEM image of AlB,-Al composites after different
solution treatments: (a) 450 ‘C, 2 h; (b) 450 'C, 4 h
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Table 1 Different states of AIB,-Al composite samples

Sample No. Sample state
1 Matrix alloy
2 As cast composite
3 Hot-rolled composite
Composite after solution treatment at
! 450 C for2h
Composite after solution treatment at
> 450 C for4h
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Fig. 5 Microhardness of samples at various states

Microhardness, HV
I wn
(=] [=]

Lad
=

60

50

40}

30

Elongation/%

20

10+

1 3 4 5
Sample No.

6 AR TR KR

Fig. 6 Elongations of samples at various states
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Fig. 7 Tensile strength of samples at various states
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Fig. 8 Tensile fracture SEM images of composites after
different solution treatments: (a) 450 C, 2 h; (b) 450 C, 4 h
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