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Introduction

The use of pressure-sensitive adhesives (PSAs) has increased, especially in electronics, due to their strong initial adhesive force and ease of use,
optimizing bonding and manufacturing processes. Now used in high-performance applications, studies enhance their durability and mechanical
behaviour. PSAs, being viscoelastic, creep under load and temperature, necessitating an understanding for reliable design. This study
characterizes the static and cyclic behaviour of an acrylic PSA and predicts its performance under various conditions using an analytical model.
Based on experimental data, the model accurately predicts creep behaviour, incorporating temperature and stress dependence.

Theoretical and experimental details

Full creep curve modelling

The following equations were used to obtain the logarithmic strain
rate and the strain values. They were for fitting purposes to generate

Results
Model fitting

The experimental results were fitted using equations (1) and (2), to
obtain data to feed the model, as shown in Figure 3.
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or acrylic. Regarding the adhesive, a transparent acrylic transfer tape
PSA was used. Quasi-static tests in SLJs at 1 mm/min determined the
failure load of 76.85+6.01 N. The joint geometry is presented in
Figure 1.
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Figure 3 — Model fitting for static creep at 80% load level (A) and cyclic creep at 30%
load level (B).

Model predictions

After fitting the experimental data, the model was fed with the
different load levels and temperatures, for it to be able to predict
other conditions. Figure 4 depicts the predicted curves produced by
the model, as well as the respective experimental results.

Figure 1 — Joint geometry, in mm. 0.40 0.40 1
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For the static creep tests a lever-based apparatus was used to apply 0.30- 0.301 _
the defined load level (a percentage of the joint quasi-static failure = 0.25- = 0.25 .
load) and the displacements were measured resorting to a LVDT 2 0.20 | = 090,
sensor. Regarding the cyclic creep tests, a servo-hydraulic machine ' '
was used with a trapezoidal waveform defined to control a platform 0.151" —— Prediction 0.15{ —— Prediction
that periodically supported the weight. The frequency was set at 0.107 —— Experimental data 0.104 — EXperimental data
0.04 Hz. Two photographs were taken for each cycle, one at 00 05 10 15 0 1 5 3 A

unloaded phase and another at loaded phase, being then processed
with DIC.

Conclusions
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Figure 4 — Results for static creep at: 50% load level at room temperature (A) and 45%
load level at 35°C (B).

The study successfully conducted creep tests to generate model coefficients for the PSA's creep behaviour. Despite significant data dispersion,
the model showed good overall performance, though sensitivity to experimental curve shapes affected parameter correlations. The findings are
promising for designing and predicting the service life of structures using PSAs, particularly in high-performance applications like the automotive

sector.
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