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Research Progress in Manufacture Technology and Performance
Design of Be/Al Composites

XIA Yixiao, KUANG Zeyang, JU Boyu, YANG Wenshu, WU Gaohui
(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Be/Al composites have attracted much attention in the aerospace and other fields due to their excellent
performance of high specific strength and high specific stiffness. This paper reviews the international research progress in
the preparation technology of Be/Al composites in the past 30 years, and summarizes the methods of improving the
microstructure and mechanical properties of Be/Al composites. The research direction of Be/Al composites in the future is
provided, and the preparation technology development and performance breakthrough of beryllium-aluminum composites
are prospected.
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Tab.1 Properties of as—cast Be/Al composites™*"
Beralcast® 363 Beralcast® 191 AlBeCast® 910 AlBeCast® 920 AlBeCast® 930
Be content, w/% 65 65 56.0~68.0 61.1~68.6 47
Yield strength/MPa 213.7 137.9 124.1 193.1 145
Tensile strength/MPa 289.6 196.5 179.3 241.3 200
Elongation/% 3.0 1.7 2.0 2.5 3.0
2 AlBeCast® 910:(a) ,(b) el

Fig.2 AlBeCast® 910: (a) cast products, (b) microstructure!®
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Fig.3 Microstructure of Be powders: (a) impact ground, (b) atomized spherical®
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Fig.5 Schematic of the preparation process of the Be/Al composite by the powder
metallurgy method and photo of the un-machined blank: (a) process,
(b) un-machined blank!"”}
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Fig.6 Schematic of the preparation process of the Be/Al composite by the self-exhaust pressure infiltration technology!®
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Tab.3 Tensile properties of the 45Be/Al composite in the
as—cast and as—extruded states

S Yield strength Tensile strength Elongation
tate
/MPa /MPa 1%
As-cast 225+11.3 254+14.2 0.34+0.03
As-extruded 494+9.7 595+12.5 0.77+0.1
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Fig.7 Comparison of strengthening efficiency and yield strength
of beryllium-aluminum composites prepared by different
preparation methods and different beryllium contents™®
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Tab.4 Tensile properties of as—extruded AlBeMet562 and ¢ ’
AlBeMet162 Al 450 nm,
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/MPa /MPa 45Be/Al
AlBeMet5625 560 654 4.2 5 MPa
AlBeMet1628 319+6 433+9 6.6+0.7 111 MPa
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Fig.8 EDS analysis of AlBeCast® 920: (a) microstructure, (b) Al, (c) Be, (d) Ag, (¢) Ge, () Co
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Fig.9 Inverse pole figure maps of 45Be/Al composites: (a) as-cast state, (b) as-extruded state!®
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Fig.10 TEM images of the Be/Al composites: (a) as-cast state, (b~c) as-extruded state!

5
Tab.5 Calculated strengthening increments in the aluminum matrix and yield strength of composites with different Be
contents
Be content, Dislocation strengthening Strengthening from grain size Orowan strengthening Yield strength
w/% /MPa refinement/MPa /MPa /MPa
20 17 27 3 220
40 28 31 4 250
62 43 36 5 265
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Fig.11 Microstructure of Be/Al composites: (a) Beralcast® 363, (b) Beralcast® 3105
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Fig.12 Optical microstructures of as-cast Be/Al composites with different Sc contents: (a) 0 Sc, (b) 0.2 Sc, (c) 0.4 Sc, (d) 0.6 Sc,
(e) 1.0 Sc, () 3.0 Sc*!
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Fig.13 SEM images of beryllium powder and Be/2024 Al composites: (a) blocky beryllium powder, (b) spherical beryllium powder,
(c) blocky-Be/2024Al, (d) spherical- Be/2024Al, (e) fracture surfaces of blocky-Be/2024Al, (f) fracture surfaces of
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