Accepted Manuscript -~ WSS

Investigations on Fracture Toughness and Fracture Surface Energy of 3D Ran-
dom Fibrous Materials at Elevated Temperatures

Datao Li, Wenshan Yu, Wei Xia, Qinzhi Fang, Shengping Shen

PIL: S0013-7944(17)30944-X

DOI: https://doi.org/10.1016/j.engfracmech.2017.12.026

Reference: EFM 5807

To appear in: Engineering Fracture Mechanics —
Received Date: 8 September 2017

Revised Date: 13 December 2017

Accepted Date: 15 December 2017

Please cite this article as: Li, D., Yu, W., Xia, W., Fang, Q., Shen, S., Investigations on Fracture Toughness and
Fracture Surface Energy of 3D Random Fibrous Materials at Elevated Temperatures, Engineering Fracture
Mechanics (2017), doi: https://doi.org/10.1016/j.engfracmech.2017.12.026

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/10.1016/j.engfracmech.2017.12.026
https://doi.org/10.1016/j.engfracmech.2017.12.026

Investigations on Fracture Toughness and Fracture Surface Energy of 3D Random Fibrous
Materials at Elevated Temperatures
Datao Li, Wenshan Yu", Wei Xia, Qinzhi Fang, Shengping Shen”
State Key Laboratory for Strength and Vibration of Mechanical Structures, School of Aerospace,
Xi’an Jiaotong University, Xi’an 710049, China

“Corresponding author: wenshan@mail.xjtu.edu.cn (W. Yu), sshen@mail.xjtu.edu.cn (S. Shen)
Abstract: The model I fracture toughness of three-dimensional random fibrous (3D RF) materials
with the porosity 83% is investigated from room temperature to 1273 K by means of experiments of
compact tension (CT) specimens in the through-the-thickness (TTT) and in-plane (IP) directions.
The experiments show that the fracture toughness in the TTT and IP directions increases (0.0842 -
0.1162 MPa-m'? and 0.4292 - 0.6767 MPa-m!? for TTT and IP directions, respectively) as
increasing the temperature until reach a critical temperature (1073 K and 1223 K for TTT and IP
directions, respectively) then the fracture toughness decreases from 0.1162 to 0.0819 MPa-m'?
and from 0.6767 to 0.6170 MPa-m"?, respectively. The significant changes at elevated
temperatures are directly attributed to the viscous flow of the crack tip. In addition, the viscous flow
contribution to the fracture surface energy of the 3D RF material is identified at elevated
temperatures. Two curves of fracture surface energy vs. temperatures are obtained by fitting the
experimental observations for the TTT and IP directions, respectively. Based on two fitted curves,
we acquire that the activation energies of viscous flow are 220.3 kJ/mol and 811.1 kJ/mol for
the TTT and IP directions, respectively.
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