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Abstract: This project explores the use of femto-second (fs) lasers to form glass-to-glass welds for hermetically sealed,
polymer-free solar modules. Low-iron solar glass coupons were welded together without the use of glass filler using a fs laser
with dedicated optics to elongate the focal plane parallel to the incident beam. The resulting welds were then stress tested to
failure to reveal the critical stress intensity factor, K,.. These values were used in a structural mechanics model ofa 1 m by 2 m
glass/glass module under a simulated static load test. The results show that the fs laser welds are strong enough for a suitably
framed module to pass the IEC 61215 static load test with a load of 5400 Pa. Key to this finding is that the module must be
framed and braced, and the glass must be ribbed to allow pockets for the cells and welds inside the border of the module. The
result is a module design that is completely polymer-free, hermetically sealed, has improved thermal properties, and is easily
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Modeling COMSOL module model for static loading
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