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Abstract

This project targets the new stainless steel solar cell module to make
it flexible and able to generate electricity after encapsulation. Since the
material stability and vapor insulation ability of flexible substrates after
encapsulation is inferior to that of glass substrates, it will directly affect
the quality stability and useful life of the final product. To verify the
feasibility of encapsulating stainless steel solar cells with flexible base
materials, this project uses 16 test pieces manufactured according to
different process parameters with the same encapsulating material.
They are put into a vacuum hot press for lamination and analyzed
according to the test piece surface material and back material pull
strength parameter after encapsulation.

This experiment uses full factorial design for experimental design
and targets the characteristics of encapsulation quality parameters during
the solar cell module encapsulation process for experimental analysis.
First, list all the factors that affect encapsulation quality, including
hot-plate temperature and encapsulating pressure. Then, select the
quality factors and set the levels of the experiment to establish
experimental structure.

A parameter analysis is conducted after the experiment. The results
show that under the same encapsulating pressure, while the surface

material’s hot-plate temperature rises from 125°C to 155°C, the pull

strength at a lower temperature is about 5 N/cm higher than that of a
higher temperature, thus the hot-plate temperature is a critical factor in
the lamination process. If this critical factor is controlled in the
experimental design parameter levels according to practical requirements,

an optimized parameter collocation occurs when the hot-plate



temperature is between 125°C to 155°C and the encapsulating pressure
is between 70 kpa~100 kpa. The result show that 17 N/cm, the maximum
pull strength of surface material, is attained when the hot-plate

temperature is 125°C and the encapsulating pressure is 90 kpa.
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Min F(x) » Max F(x) ~ Min (F(x)-m)?)
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