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3D Deformation Behavior of Composite Flexible Interconnecting Wires with
Porous PDMS Substrates during Tensile Process
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(School of Mechanical Engineering, Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: The work aims to explore the air permeability and ductility of composite flexible interconnecting wires
with porous polydimethyl siloxane (PDMS) substrates, so as to apply them in the medical field better. Three-dimensional
digital image correlation (3D-DIC) method was used to detect the surface strain mismatch and out-of-plane displacement
characteristics of the wires and the substrates during the uniaxial tensile process of composite flexible interconnecting
wires with porous PDMS substrates of different porosity at 25 °C. On this basis, the mean displacement (W,,) and dis-
placement amplitude (w,) were introduced as evaluation indicators to quantitatively characterize the out-of-plane defor-
mation of composite flexible electrons. In addition, the evaluation indicators and the air permeability test results of the
porous PDMS substrates were combined to evaluate the different wire samples. The results of this study indicated that the
porous PDMS substrates could significantly reduce the out-of-plane deformation of the composite flexible electrons and
make the composite flexible electrons have good air permeability. When the mass ratio of PDMS to deionized water was

6:1, the composite flexible interconnecting wires with porous PDMS substrates had stable out-of-plane deformation under
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the same tensile load (20 N) and the same tensile distance. The composite flexible electrons with porous PDMS substrates

not only have good air permeability, but also can effectively enhance the degree of adhesion between the metal intercon-

nect layer and the flexible substrate. The optimal doping mass ratio between PDMS and deionized water obtained can

provide a reference for manufacturing high ductility flexible electronic devices with porous substrates.

KEY WORDS: porous polydimethyl siloxane; composite flexible interconnection; 3D digital image correlation

(3D-DIC); out-of-plane displacement
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Fig.1 Structure and preparation process of flexible interconnecting wire with porous PDMS substrate
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Fig.3 3D-DIC flexible electronic interconnection deformation detection system
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Fig.5 Displacement fluctuation curves for each group of samples at different stretching distances
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Tab.1 Average displacement and displacement amplitude of samples stretching for 1 mm to S mm

) 1 mm 2 mm 3 mm 4 mm 5 mm
R

W,/ pm W,/um W,/ pm W,/um W,/ pm W,/um Wp,/pm W,/um W,/ pm W,/um
A4 45.2 44.9 80 72.5 115.3 144.1 139.4 168.3 162.3
B4 45.7 48.3 78.6 82 130.2 128.7 174.3 162.8 184.1 174
CH 31.7 343 53.7 50.6 101.3 101.7 135.1 130.2 152 150
D 4 59 61.5 82.7 83.1 134.1 130.1 178.7 171.1 191.3 182.3
E4 62.3 66.3 93.1 94.1 144.9 142.4 195 185.9 206.3 197.7
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