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Preparation and properties of ammonium polyphosphate/waterborne

epoxy shape memory and flame retardant composites
ZHU Shanwen, CHEN Shuaijie, WANG Enliang , HUANG Yunfeng , DONG Yubing
(Silk Institute, College of Materials and Textiles , Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In this study, waterborne epoxy (WEP) was used as the matrix and ammonium
polyphosphate (APP) was used as the flame retardant to prepare ammonium polyphosphate ( APP)/
waterborne epoxy (WEP) shape memory and flame retardant composites by mechanical mixing, freeze-
drying and hot-press forming method, in the hope of gaining a composite with good shape memory
property and flame retardant property. The APP/WEP composites were characterized and analyzed by
SEM, TGA., DSC, TMA, universal testing machine and limited oxygen index tester, respectively. The
results showed that compared with WEP, flame retardant property of APP/WEP composites improved
significantly. Limited oxygen index (LOD of WEP was 18.2%. When the mass fraction of APP was 20.0%, the
LOI value of APP/WEP composites reached 27.6 %. In addition, when the mass fraction of APP increased
to 50.0% , the APP/WEP composite still maintained good shape memory performance, and its shape
memory fixity ratio and recovery ratio were as high as 90.5% and 97.0% ., respectively. Therefore, the
APP/WEP composite is a multifunctional composite with both shape memory property and
flameretardantproperty. The preparation process of the composite can lay the material foundation and

provide experimental reference for broadening the application fields of WEP and its composite materials.
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