
Accepted Manuscript

Evaluations of cooling rate and initial temperature on thermal shock behavior of ZrB2-
SiC ceramic

Anzhe Wang, Ping Hu, Cheng Fang, Dongyang Zhang, Xinghong Zhang

PII: S0925-8388(18)30174-9

DOI: 10.1016/j.jallcom.2018.01.173

Reference: JALCOM 44637

To appear in: Journal of Alloys and Compounds

Received Date: 15 November 2017

Revised Date: 1 January 2018

Accepted Date: 12 January 2018

Please cite this article as: A. Wang, P. Hu, C. Fang, D. Zhang, X. Zhang, Evaluations of cooling rate and
initial temperature on thermal shock behavior of ZrB2-SiC ceramic, Journal of Alloys and Compounds
(2018), doi: 10.1016/j.jallcom.2018.01.173.

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.jallcom.2018.01.173


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 1

Evaluations of cooling rate and initial temperature on thermal shock behavior of 

ZrB2-SiC ceramic  

Anzhe Wang1*a, Ping Hua, b, c, Cheng Fanga, Dongyang Zhanga, Xinghong Zhanga 

a Science and Technology on Advanced Composites in Special Environment 

Laboratory, Harbin Institute of Technology, Harbin 150080, P. R. China 

b State Key Laboratory of Advanced Welding and Joining, Harbin Institute of 

Technology, Harbin 150001, P. R. China 

c Key Laboratory of Materials Physics, Institute of Solid State Physics, Chinese 

Academy of Sciences, Hefei 230031, P. R. China 

Abstract 

The effects of cooling rate and initial temperature on thermal shock behavior of 

ZrB2-SiC ceramic were studied by water spraying method with a thermocouple 

real-time temperature acquisition technique for the first time. It was shown that the 

cooling rate could be adjusted by changing the water flow rate, and the fracture 

behavior strongly depended on both the cooling rate and initial temperature. When the 

extreme value of cooling rate was constant, the decrease of initial temperature would 

lead to the increase of thermal stress, accompanied by a more serious damage of 

material, which was mainly because of the nonlinear relationship between thermal 

expansion coefficient and temperature.  
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