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Abstract: The research progress of beryllium and beryllium-containing materials was reviewed in the past two decades in
the world, and much effort in this work was focused on beryllium metallurgy, beryllium alloys, beryllium oxide,
beryllium matrix composites and intermetallics. The advances of beryllium materials in both research and production
techniques in China were summarized, especially in technique gap as compared to that in the developed countries. Finally,
the new beryllium materials and their key techniques conforming to the requirements of industry were proposed in the

next one decade in China.
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Table 1 Main progress of beryllium and beryllium-containing materials abroad in recent 20 years

Material New processing technology Status New material Status

Atomization technology for beryllium ) )
Regular manufacture 0-30 optical grade beryllium Product

powder

Production technology for beryllium Research and ) )

New BeAl alloys (nine kinds) Product
. pebbles development (R&D)
Beryllium
o Berylliunvberyllia metal matrix
Production technology for beryllium ingot Regular manufacture ) ) Product
composites (£ materials)
Near-net shape and rapid near-net shape .
) Regular manufacture Be,Ti R&D
technology for beryllium
Pre-alloyed BeAl powder technology Regular manufacture Be-2Ti R&D
Atomization technology for BeAl powder Regular manufacture High conducivity Be-Cu alloys ~ Product
Near-net shape technology for BeAl alloy Regular manufacture Be-Si alloy Product
BeAl alloys L .
Semi-solid forming technology for BeAl
Regular manufacture Be-Al-Mg ternary alloy R&D
alloy

Electron beam welding for BeAl alloy Regular manufacture BeO-UO,/Be-U nuclear fuel R&D
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Fig. 1 SEM images of typical impact ground (a) and

atomized spherical beryllium powder (b)!'*!
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Table 2 Mechanical properties of beryllium aluminum alloy produced by different techniques

Manufacture Elastic Ultimate tensile ) )
Alloy Yield strength/MPa  Elongation/%
processing modulus/GPa strength/MPa
Berylcast191" Cast 202.0 196.5 137.9 1.7
HIP’d 196.5 305.0 226.0 4.7
AlBeMet16? Extruded, longitudinal 202.0 452.0 324.0 11.0
eMe
Extruded, transverse 199.0 387.0 315.0 5.1
Rolled 193.0 428.0 314.0 8.7

1) IBC advanced alloy™*’; 2) Materion™?.

B2 Wb UL 0 AML6 Tl 4k 5 1L e

Fig. 2 Morphology of AM162 atomized powder (a) and microstructure of HIP’d AM162 (b)!*
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Table 3 Beryllium aluminum alloy products and production technologies in USA

Alloy Chemical composition

Fabrication processing

Application

Pre-alloyed atomized powder +

CIP+HIP

Avionics

Pre-alloyed atomized powder +

AlBeMet162” Be-38%Al . . Optics and optical structures
CIP+HIP+ Extruding/rolling
Pre-alloyed atomized powder + ) o
. . Satellites, spacecraft, missiles, etc
CIP+ extruding/rolling
Their applications are the same as that of
® Pre-alloyed atomized powder + AlBeMet162® except that in optical field, but stiffness
AlBeMet140 Be-60%Al . . i . ®
CIP+HIP+ extruding/rolling requirement is lower than that of AlIBeMet162
Lower-cost than that of AIBeMet 162"
AlBeCast®IC910 Be-38% Al-Ni Investment casting They are used as high-strength structures, e. g.
AlBeCast®1C920 Investment casting helicopter structures, optical structures, satellite
® ) navigation system structures, computer hard disk
BerylCast363 Investment casting )
Be-38% Al-Ag (Co, Ge) drive, sports apparatus
BerylCast363L" Investment casting Lower-cost than that of BeralCast363®
BerylCast363HD" Investment casting Lower-cost than that of BeralCast363L"
BerylCast191® Be-38% Al-Ag(Si) Investment casting Optical systems, electronic and thermal packaging
Investment casting +extruding .
® ® . Wrought product (high-strength extruded tubes, bars);
BerylCast310™  Close to BerylCast191 /rolling (Wrought

BerylCast191%)

thermal applications
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Fig. 3 TEM images of Be,Ti (a) and beryllium (b) irradiated
with 8 keV-D*" and dosage of 2 X 10%' D*/m? at 400 ‘C"*
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Fig. 4 Dependence of mechanical properties of Be-Al-Mg

and Be-Al alloys on content of beryllium!™
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