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Effects of morphology and distribution of BeO impurity on
mechanical properties of metal beryllium
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Abstract: The effects of the morphology and distribution of BeO impurity on the mechanical properties of metal
beryllium in the powder hot isostatic pressed (HIPed) metal beryllium and the vacuum annealed ones were studied, and
the general conclusions were obtained. The results show that the morphology and distribution of BeO impurity play more
important roles than the BeO content in controlling mechanical properties of beryllium. When BeO particles
monodisperse distribution in the beryllium matrix, BeO particle size and interparticle distance along the grain boundaries
of Be are key factors to affect the strength and ductility of Be material, and BeO with size larger than 300 nm is the main
reason of poor ductility of Be. BeO particles at the triple grain boundary junctions of Be, which is equivalent to the
pre-fabricated microcracks inside, mainly lead to poor ductility of Be material.
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Table 1 Mechanical properties, average grain size and BeO content of samples
Group Sample No. o,/MPa 0/% Average grain size/um  w(BeO)/%
1 591.1 3.03 4.6
Group one 2 551.6 0 4.7 0.74
3 468.5 0 6.3
4 699.0 0 3.6
Group two 0.51
5 718.5 1.03 4.0
6 483.6 5.57 7.0 1.49
Group three
7 547.7 5.30 6.1 0.33
8 (un-annealing) 703.5 0.17 3.9
8—1(750 , 7 h, annealed) 770.6 0 3.8
Vaccum annealing 1.44
82 (850 , 7 h, annealed) 745.7 0 3.8
8-3(970 , 7 h, annealed) 685.7 0 3.7
2.3 232 BeO
Be BeO BeO
4 1 BeO
BeO
2.3.1 BeO
BeO 4 5
BeO 4 0 BeO 2
1 400 nm
1 1(a) 1(a) BeO BeO 1 800 nm
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1 BeO

Fig.1 Morphologies and distribution of BeO impurity: (a) Sample 1, Distribution of BeO nanoparticles (NPs) with size about 75

nm along grain boundaries(GBs) of Be; (b) Sample 2, BeO NPs with size about 400 nm mainly at triple GB junction; (c¢) Sample 3,

BeO thin films along GBs of Be; (d) Sample 5, Large sized BeO particles at triple GB junction; (e) Sample 6, Large sized BeO

particles along GBs of Be; (f) Sample 7, No BeO along GBs of Be
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