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Effect of Thermal Hazards on the Thermal Protection
of Fabrics Used in Firefighters’
Protective Clothing Incorporated with Shape Memory Alloy
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Abstract: Firefighters or emergency rescue people need to wear specific thermal protective clothing to
ensure their safety. Several shape memory alloy springs were incorporated between moisture barrier and
thermal inner layer to develop firefighters’ protective fabric combinations with dynamic protective
performance. A hot surface contact and low radiant heat was simulated by a hotguarded plate and
thermal protective performance tester respectively. The surface temperatures between layers were
recorded. The difference effects of air gap provided by the shape memory alloy (SMA) springs on the
fabric thermal performance in different thermal hazards were analyzed. The results indicate that SMA
springs show effective benefits in dynamic thermal insulating property, and the effect is related to the
thermal hazard. Moreover, the arrangement of One and Three diag provides best protective
performance in both thermal environments. The research findings may be helpful to engineer optimized
arrangement of SMA springs and develop high performance smart firefighters’ protective clothing.
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Fig.3 Hot surface contact and low radiant heat

tests
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