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Fracture mechanisms of hot isostatic pressed powder and as-cast
Be-Al alloys under tensile tests at room temperature
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Abstract: The tensile fracture behaviors of hot isostatic pressed (HIPed) powder and as-cast Be-Al alloys were studied
systematically by using scanning electron microscope (SEM) and electron probe of microanalysis (EPMA). The results
show that one main crack source and many sub-crack sources happen in the fracture microstructure of the HIPed powder
Be-Al alloy. The crack sources are derived from the Be/Al phase interfaces and the thin area of the Al phase, which is
followed by crack extending and converging. The fracture is one course of many alternate sub-processings of various
crack sources extending-converging mainly along the Be/Al interfaces, indicating that the interface bonding strength is
smaller than that of the Be phase. In contrast, the fracture microstructure of the as-cast Be-Al alloy is composed of cloven
Be phase and ductilely fractured Al phase. Its fracture mechanism is through the cleavage cracking of the Be phase first,
and then Al phase cracking by its severe plasticity deformation. The crack generates in the Be phase and ends in the Al
phase, which belongs to the brittle sub-cleavage fracture, indicating that the interface bonding strength is larger than that

of the Be phase in the as-cast Be-Al alloy.
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Fig.1 Optical microstructures of as-cast and powder HIPed

Be-Al alloy (White arrows show BeO phase)
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Table 1 Mechanical properties of as-cast and powder HIPed

Be-Al alloys and average size of Be phase

Sample oy/MPa  o¢y,/MPa  &/% Ayerage
size/pum
As-cast 2015 1566 72 30
(Be-4%Ni-34%Al)
PowderHIPed 3,50 301 55 8

(Be-38%Al)

2 Be-Al
Table 2 Compositions of phases in as-cast and powder HIPed

Be-Al alloys (mass fraction, %)

Sample Area(phase) Al Ni Be

As-cast(Be-4%Ni- Black(Be) 0.0 43 95.7

34%Al) White(Al)  99.6 0.4 0
Powder Black(Be) 0.1 99.9
HIPed(Be-38%Al)  white(Al)  97.1 2.9

Be
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2 Be-Al
Fig.2 Fracture microstructures of as-cast Be-Al alloys: (a)

Brittle fracture region; (b) Ductile fracture region
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Fig.4 Morphologies of both fracture sides of same crack source for one HIPed Be-Al alloy: (a) and (b) Cracks along Be/Al phase

interfaces; (c) and (d) Cracks along thin area of Al phase(black arrows show second crack)
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