Material Sciences 4 R}2£, 2019, 9(4), 355-360 Hans Xl
Published Online April 2019 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2019.94047

Atomic Simulation of Basic Properties for
a-Si02 Crystal

Jierong Guo, Lei Ma

Hunan University of Arts and Science, Changde Hunan
Email: jierong_guo@126.com, mIiml6277@126.com

Received: Apr. 1%, 2019; accepted: Apr. 15", 2019; published: Apr. 22", 2019

Abstract

The melting process and the basic mechanical properties of perfect crystal and microcrack models
for a-SiO; crystal are studied with tersoff potential function under external loading by molecular
dynamics simulation. The volume-temperature curve shows that the volume of the a-SiO; crystal
shows a sharp expansion in the early stage and a slow increase in the later stage with the increas-
ing of temperature, until it reaches a stable change, which indicates that the structure of the a-Si0:
crystal changes during the heating process. At the same time, the mechanical properties of a-SiO;
under uniaxial loading at room temperature are studied. The results show that the a-SiO: crystal
experiences three stages of elastic deformation, plastic deformation and fracture deformation
during the loading process. The yield strength of the perfect crystal is 22.6 GPa, and the fracture
strength is 36 GPa, indicating that the a-SiO; has good strength. But the yield strength and fracture
strength of the microcrack model of a-SiO are 20.7 GPa and 20 GPa, respectively, which show that
the fracture mode of the a-SiO; crystal presents brittle fracture.
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Figure 1. a-SiO, crystal model
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Figure 2. Diagram of energy change during model relaxation

2. RS IR e E L E
3. ZRSHL
3.1. a-SiO, HFRFEE R E SR E LR

3 N a-SiO; FIRBUIRE i 2k . A ] LA 21 B84 U5 AT AR AR L 7 A N B RN AZ 1L

Pimio fE A K, S MDY AR SE R rh g (AT AR R 4 . BRI EZ RO T, AR AR 2R M A 30Utk
A, SRR E BRI, BT B A, BARES eI ERL, RS
Fhase, SRJEHEE BT & AR AR AR g I, S5 AT N R B

DOI: 10.12677/ms.2019.94047 357 PR R


https://doi.org/10.12677/ms.2019.94047

5320000

5280000

5240000

Volum /

5200000

5160000

T T T T T ¥ T T T
200 400 600 800 1000 1200 1400
Temperature / K

Figure 3. Volume temperature curve
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Figure 4. Stress-strain curves of a-SiO, crystal under uniaxial tension
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Figure 5. Stress-strain curves of a-SiO, central crack model under uniaxial tension
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Table 1. Comparison of basic mechanical properties between complete crystal and crack model
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