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Abstract

We report the development of novel phase-change composite materials that enable controllable

structural failure at human-relevant temperature thresholds. Our TTAP-7 compound demonstrates

catastrophic depolymerization at 45C and crystalline embrittlement at -5C, achieving near-perfect

alignment with human thermal tolerance bands. Prototype tables constructed from TTAP-7 show

99.2% structural integrity within the human-survivable range and complete failure within 4 hours

outside this range.
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