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Structure and Properties of a Beryllium Alloy
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Abstract

The density, structure, chemical element analysis, mechanical, physical and friction properties of a

certain type of aircraft brake material -a beryllium alloy were investigated. A comparison of some performances be-

tween C/C composites, C/SiC composites and the Be alloy made by powder metallurgy (PM) was made and the re-

sults show that beryllium alloy has low density, excellent mechanical and friction properties,and is a potential brake

material.
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Tab.1 Density and mechanical properties

of some brake materials

W AR RARE DTV

E /g em™ /MPa /MPa /MPa
C/CHEARAD 1.71 130.1 100. 6 11.5
C/SICEAME 2.1 £0.1 165 £30 260 +41 22.0

BRIEMARIREMEL 5.8 - 6.2 - 294 ~343 -
BRI RIG SRR 4.8-5.2 - 140-250 -
HEBA G EME 6.0 - 6.4 - 226 — 245 -
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Tab.2 Results of chemical elements

analysis for beryllium Alloy wt %
Be Fe Al Ni U HoAth
87.37 6.07 4.04 1.01 1.0 0.51
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Fig.2 XRD pattern of beryllium alloy
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Fig.3  Microstructure of beryllium alloy
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Tab.3 Mechanical properties of beryllium alloy

25 i i P4 R SR
R zy : 2y : 2y
RFE/MPa Hilt/GPa  #REE/MPa Hilt/GPa  SHJE/MPa Hikl/GPa  #RFE/MPa Hilt/CPa 9%/ MPa
1 394.9 152.1 578.4 161.3 1457.1 15.4 1453.9 13.5 54.9
2 486.0 154.83 588.9 201.3 1516.0 11.7 1492. 1 11.1 66.2
3 531.9 161.7 586.3 162.5 1536.1 11.8 1414. 4 11.8 65.6
4 575.4 155.9 1401.0 11.1 1349.0 10.5 64.0
5 601.8 155.9 63.5
¥IfE 470.9 156.2 586.2 167.4 1477.6 12.5 1427.36 11.7 62.8
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Tab.4 Thermal conductivities along different direction

L xy [A] 2 [f]

/C ME/T (oK) AR /mm? 7 FEHR/ W (m-K) ! ME/T- (g K)T HAPHER/mm? s R/ W (m-K) !
25 0.782 61.729 87.035 0.808 62.928 90. 032

200 1.204 31.622 68. 645 1.218 31.818 68.819

400 1.587 22.866 65.428 1.604 23.644 67.355

600 1.756 18.465 58.461 1.749 18.885 58.568

£5 WHESHRNEKABMRYT HRN
Tab.5 CTE and thermal diffusion
coefficient of two composites
AR PP R/ mm? 7!
C/C -2.20 ~1.48(30 ~1200°C) 29.27 ~13.87(25 ~800°C)
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C/SiC -1.6~2.9(100 ~1300C) 0.45 ~0.13(25 ~1000°C)
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Fig.5 Full stroke curves of mandatory wear for beryllium alloy
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Tab.6 Results of friction test for beryllium alloy

et 5 A/ C BIEERE BN REL
A2 135 0.26 0.06
Jak 216 0.27 0.00
B 216 0.27 0.00

®7T Hf LR R EE MR

Tab.7 Friction properties of some brake materials

AL MZJE S /MPa BEIEREL BB/ m
C/C A - 0.30
C/SiC Zattr - 0.34 1.9
BRI AR SRR 0.82 0.23 5.0~13.0
BRAERAG SR 0.95 0.26 <8.0
BRI AR B bR 0.45 0.24 5.4-7.2
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Fig.6  Surface topography of beryllium alloy before and after friction
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Fig.7 XRD patterns of beryllium alloy after friction
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