
Author’s Accepted Manuscript

Microstructure and mechanical properties of SiC
joint with an in-situ formed SiC-TiB2 composite
interlayer

Zhiquan Wang, Huaxin Li, Zhihong Zhong,
Ankang Yang, Yucheng Wu

PII: S0921-5093(18)31082-7
DOI: https://doi.org/10.1016/j.msea.2018.08.024
Reference: MSA36795

To appear in: Materials Science & Engineering A

Received date: 18 May 2018
Revised date: 6 August 2018
Accepted date: 9 August 2018

Cite this article as: Zhiquan Wang, Huaxin Li, Zhihong Zhong, Ankang Yang and
Yucheng Wu, Microstructure and mechanical properties of SiC joint with an in-
situ formed SiC-TiB2 composite interlayer, Materials Science & Engineering A,
https://doi.org/10.1016/j.msea.2018.08.024

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/msea

http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2018.08.024
https://doi.org/10.1016/j.msea.2018.08.024


Figures 

- 0 - 

Microstructure and mechanical properties of SiC joint with an in-situ 

formed SiC-TiB2 composite interlayer 
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Abstract 

Diffusion bonding of SiC ceramic with in-situ formed SiC-TiB2 composite 

interlayer by reactive spark plasma sintering with B4C-Ti3SiC2-Si powder mixture 

was investigated. It was found that a dense composite interlayer between the SiC 

ceramic substrate could be obtained at 1600 
o
C for 10 min. Granular-shaped SiC with 

submicron-size and elongated TiB2 with micro-size were uniformly distributed in the 

bonding layer. The joint strength and hardness of the composite interlayer increased 

as the joining temperature increased up to 1600 
o
C due to the improved relative 

density and the higher fraction of elongated TiB2 phase. The grain growth and 

formation of micro-cracks deteriorated the mechanical strength of the 1700 
o
C joint. 

The maximum shear strength of 128.0 ± 7.3 MPa was achieved for the joint bonded at 

1600 
o
C. The toughening mechanisms of crack deflection, crack bridging and crack 

branching, and hardening mechanism of dual phase strengthening were observed in 

the morphology of indentation cracks. 
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