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Fig. 1 XRD patterns and SEM image of Al,O;-SiO, powders calcinated at 800~1 000 °C and 900 °C
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Fig. 3 Compressive stress-strain curves of amorphous Al,O,-SiO,
ceramics and polycrystal Al,O,-SiO, ceramics at 600 °C, 700 °C and
800 C
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Fig. 2 XRD patterns and SEM images of bulk Al,O,-SiO, after hot pressing at 500 °C and 1 100 C
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Fig. 4 XRD patterns of amorphoous Al,O;-SiO, ceramics after
deformation at 600-800 C
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and 800 C
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Plastic Deformation of Amorphous Al,O,-SiO, at Moderate-Temperature

LI Qian', YANG Zhao®, LU Yu', YANG Xiao-wei', XU Liang', SHI Zhen-mei', ZHOU Han-kun', WANG
Dong-sheng’, NIU Shu—xin', XU Xi-qing®

(1. Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical
Materials, Beijing 100095, China; 2. Air Force Representative Office of Army Equipment Department in Beijing, Beijing 100037,
China; 3. School of Materials Science & Engineering, Chang'an University, Xi'an 710061, Shaanxi, China)

Abstract:

Solving the brittleness and achieving the plasticity of ceramics are the key factors to development of various
frontier domains. To explore the moderate-temperature plastic deformation in amorphous Al,0;-SiO,
ceramcis, dense ceramics with homogenous amorphous structure were prepared by sol-gel method along with
hot pressing, which was then tested under uniaxial compression at 600-800 °C . The amorphous Al,O,-SiO,
ceramcis exhibited no plastic deformation before brittle fracture at 600 °C , and showed significant plastic deformation
of 9.9% and 12.8% at 700 °C and 800 °C , respectively. Moreover, during the plastic deformation at 800 °C ,
crystallization of y-Al,0, was exhibited and leaded to strain hardening. Compared to the amorphous ceramics,
the polycrystal Al,O,-SiO, ceramics with the same composition displayed brittle fracture without any plastic
deformation. The mechanism of plastic deformation was explored by free volume theory, in which shear bands
are the major mode in deformation and the free volumes are the structural foundation for shear bands. These
plastically deformable amorphous ceramics have potential advantages in high-tech fields including aerospace
and metallurgical casting.
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amorphous Al,0,-SiO,; plastic deformation; strain hardening; shear band; free volume
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