
Accepted Manuscript

Wetting mechanism of AgCuTi on heterogeneous surface of
Diamond/Cu composites

Mao Wu, Lingling Chang, Lin Zhang, Xinbo He, Xuanhui Qu

PII: S0257-8972(17)30479-6
DOI: doi: 10.1016/j.surfcoat.2017.05.012
Reference: SCT 22331

To appear in: Surface & Coatings Technology

Received date: 17 February 2017
Revised date: 29 April 2017
Accepted date: 4 May 2017

Please cite this article as: Mao Wu, Lingling Chang, Lin Zhang, Xinbo He, Xuanhui Qu
, Wetting mechanism of AgCuTi on heterogeneous surface of Diamond/Cu composites,
Surface & Coatings Technology (2017), doi: 10.1016/j.surfcoat.2017.05.012

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.

http://dx.doi.org/10.1016/j.surfcoat.2017.05.012
http://dx.doi.org/10.1016/j.surfcoat.2017.05.012


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

Wetting mechanism of AgCuTi on heterogeneous surface of 

Diamond/Cu composites 

Mao Wu
1
*, Lingling Chang

2
, Lin Zhang

1
, Xinbo He

1
, Xuanhui Qu

1
 

1. Institute for Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 

100083, China 

2. Silicon device and integration Technology Department, Institute of Microelectronics of Chinese Academy of 

Sciences (IMECAS), Beijing, 100029, China 

*Corresponding author. Tel.: +86 10 82377286; fax: +86 10 62334311 

Email address: wumao@ustb.edu.cn (Mao Wu) 

Abstract 

The wetting mechanism of AgCuTi reactive alloy on copper, diamond films and 

Diamond/Cu composites surfaces is investigated. It is found that the AgCuTi/Cu and 

AgCuTi/Diamond wetting systems belong to dissolutive wetting and compound 

forming systems, respectively. The coexistence and interaction of dissolutive wetting 

and compounding forming wetting in AgCuTi/composites system play a crucial role 

in the wetting behavior, including the spreading time, wetting kinetics, driving force, 

final contact angle (θf), and final configuration of triple line. The initial wetting stage 

on composites surface is mainly controlled by the non-reactive wetting and 

dissolutive wetting, and the later stage is governed by the diffusion-limited compound 

forming wetting. The spreading of AgCuTi alloy on composites surface proceeds in 

the way that it spreads on Cu phase and diamond phase alternately. Wetting on 

composites surface exhibits the highest θf and medium length of spreading time 

among the three substrates. The θf of AgCuTi alloy on Diamond/Cu composites 

surfaces increases with the increase of diamond volume fraction. 

Keywords: reactive wetting; heterogeneous surface; wetting kinetic; driving force; 

Diamond/Cu composites. 

1. Introduction 

Thermal aspect becomes increasingly important for the reliability of electronic 

components owing to the continuous progress of the electronics industry. Therefore, 

effective thermal management is a key issue for packaging of high performance 

semiconductors [1]. Metal matrix composites (MMC) offer the possibility of tailoring 

the properties of a metal by adding an appropriate reinforcement phase to meet the 
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