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Application Progress of Instrument Grade Al Matrix Composites in Inertial Instruments

WU Gao — hui, JIANG Long - tao, CHEN Guo - gin, GOU Hua - song, ZHANG Qiang, XIU Zi - yang
(Institute of Metal Matrix Composite Science and Engineering, Harbin Institute of Technology, Harbin 150008, China)

Abstract: As a new class advance engineering material, Al matrix composites demonstrate high specific strength and stiff-
ness and isotropic behavior. Moreover, they offer distinctive performance advantages over conventional beryllium, including
higher resistance to micro — deformation and better dimensional stability. Furthermore, Al matrix composites can be tailored
to match the coefficients of thermal expansion (CTE) of other materials, including beryllium, stainless steel, and electro-
less nickel. They could be produced stably in large quantity and be precision machined into complex sharp. Therefore, they
have been identified as promising materials for inertial instruments components. In the present work, domestic and abroad
practical applications progress of instrument grade Al matrix composites in advanced guidance equipment have been presen-
ted, and the corresponding improvement effect in accuracy have been discussed.
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Table.1 Properties comparison of instrument grade SiC/Al composites to conventional materials

1Y SiC/Al RJY50 N 71201 LYI12 GCrl5 TC4

B/ (g/em®) 2.9 1.85 7.9 2.80 2.78 7.81 4.44

Ik R (10 7°/K) 11.5 11.5 16. 6 19.3 23 13.3 9.1

IR/ (W/ m-K) 130 ~ 150 150 16.3 121 150 36.7 6.8

FPER R/ GPa 145 ~ 150 303 184 71 71 212 110
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FasEtE/10 7

(b)

3 RESRUENESSMASL

MG (URE SIC/Al E&5 1)

Fig. 3 Inertial measurement and navigation systems 4 {UFRS SiIC/Al EEHRHRMEF & X BEWG
structure components ( Instrument grade SiC/Al composites ) Fig. 4 Instrument grade SiC / Al composites

key components for flexible platform
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