Accepted Manuscript .

Journal of the
European Ceramic Society

Title: Disturbance and recovery in high speed (110) cleavage
in single crystalline silicon

Author: Lv Zhao Meng Wang Anne Maynadier Daniel Nelias

PII: S0955-2219(17)30844-0

DOI: https://doi.org/doi:10.1016/j.jeurceramsoc.2017.12.035
Reference: JECS 11640

To appear in: Journal of the European Ceramic Society

Received date: 31-7-2017

Revised date: 15-12-2017

Accepted date: 18-12-2017

Please cite this article as: Lv Zhao, Meng Wang, Anne Maynadier, Daniel
Nelias, Disturbance and recovery in high speed (110) cleavage in single
crystalline silicon, </[CDATA[Journal of the European Ceramic Society]]> (2017),
https://doi.org/10.1016/j.jeurceramsoc.2017.12.035

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/doi:10.1016/j.jeurceramsoc.2017.12.035
https://doi.org/10.1016/j.jeurceramsoc.2017.12.035

*Manuscript
Click here to view linked References

Disturbance and recovery in high speed (110) cleavage in single
crystalline silicon

Lv Zhao™*, Meng Wang?®, Anne Maynadier®, Daniel Nelias®**
“Univ Lyon, INSA-Lyon, CNRS UMR5259, LaMCoS, F-69621, France
bUniv Bourgogne Franche Comté, FEMTO-ST Institute, Departement of Applied Mechanics,
CNRS/UFC/ENSMM/UTBM, F-25000, France

O©CoO~NOOOITA~AWNPE

14 Abstract

Stress perturbations and material defects can significantly affect the fracture initiation and
18 propagation behaviors in brittle materials. In this work, we show that (110) [110] cleavage in
20 silicon deflects onto (111) plane in the presence of contact stresses. The deflection is however
22 not permanent as the crack returns to the (110) plane after a certain length of propagation, even
24 in the case where the crack velocity is up to 78% of the Rayleigh wave speed. The recovery
26 behavior indicates that the (110) [110] cleavage is invariably prevailing when perpendicular to
28 the maximum stress. Following this indication, it can be concluded that the observed (110)
30 [110]—(111) deflection in previous literature is most likely driven by the external disturbance
32 rather than the crack velocity induced toughness evolution. We also highlight that the extra
34 energy for the (110) recovery is minimized at the expense of a large propagation distance upon
the plane switch.
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42 1. Introduction

45 Crystalline silicon occupies a dominant place in the current photovoltaic (PV) applications.
However, due to the brittle characteristic, catastrophic failure of the solar cells eventually leads
to large power loss and severely impacts reliability and durability of the Si-based PV technol-
ogy [1, 2]. A full understanding on the fracture mechanism in silicon is necessary for the design
52 and the use of PV devices. Albeit continuous investigations have been performed, the fracture
54 behaviors, particularly those manifest during the dynamic propagation, still involve an open

56 discussion [3, 4, 5].
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