
Accepted Manuscript

Bonding through novel solder-metallic mesh composite design

Adrian Lis, Hiroaki Tatsumi, Tomoki Matsuda, Tomokazu Sano,
Yoshihiro Kashiba, Akio Hirose

PII: S0264-1275(18)30711-1
DOI: doi:10.1016/j.matdes.2018.09.017
Reference: JMADE 7378

To appear in: Materials & Design

Received date: 22 June 2018
Revised date: 11 August 2018
Accepted date: 9 September 2018

Please cite this article as: Adrian Lis, Hiroaki Tatsumi, Tomoki Matsuda, Tomokazu Sano,
Yoshihiro Kashiba, Akio Hirose , Bonding through novel solder-metallic mesh composite
design. Jmade (2018), doi:10.1016/j.matdes.2018.09.017

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.matdes.2018.09.017
https://doi.org/10.1016/j.matdes.2018.09.017


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

Bonding through novel solder-metallic mesh composite design 

 

Adrian Lis*, Hiroaki Tatsumi, Tomoki Matsuda, Tomokazu Sano, Yoshihiro Kashiba, Akio Hirose 

 

Graduate School of Engineering, Osaka University, 2-1 Yamada-oka, Suita, 565-0871, Japan 

 

* Corresponding Author Email: adrian.lis@mapse.eng.osaka-u.ac.jp 

 

Abstract 

Thin metallic Cu and Ni meshes were successfully embedded within SAC305 solder joints. Defects (residues) 

within the joint were removed by a vacuum step in the bonding sequence. The metallic mesh inlets were 

metallurgically bonded by the formation of scallop-like Cu6Sn5 and faceted Ni3Sn4 intermetallic compounds (IMCs) 

at the Cu mesh-SAC305 solder (CMS) and Ni mesh-SAC305 solder (NMS) interfaces, respectively. After process 

optimization, the averaged shear strengths were found to be 44.1 (reference), 44.7 (+ 1%), and 51.4 MPa (+ 16%) 

for SAC305, NMS, and CMS composite joints, respectively. The solder-substrate-mesh interaction resulted in a 

characteristic fracture pattern, with the cracking path partly within the solder and partly at the solder-mesh 

interface. Finite element (FE) simulations suggested a mesh-induced stiffening effect of the solder joint by 5%. 

The additional reinforcement (11%) introduced by the Cu mesh inlets was attributed to a locally enhanced 

fracture resistance.  
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Highlights 

 Thin Cu and Ni meshes were integrated in SAC305 solder layers 

 The metallic meshes were bonded by the formation of intermetallic compounds 

 Composite joints provided shear strengths up to 16 % higher 

 Reinforcement was achieved by stiffening and a locally increased fracture resistance  
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