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Effect of Ramie Fabric Laminate Design and Chemical Modification on Mechanical Properties and
Interfacial Properties of Composites
Li Xin*2, ZuoQi’, Xu 'Lei*, Zhang Hongxia*
(1. Finance Office, Tiangong University, Tianjin 300387, China ;2. School of Textile Science and Engineering,
Tiangong University, Tianjin 300387, China)

Abstract : In order to improve the machanical properties and interfacial properties, the unsaturated polyester resin / ramie
fabric(UP / ramie) composites layered by different orientation angles were studied, and the optimum laminate design was selected
from the combination of 0°, +45°.and.90°.'-Ramie fabrics were chemically modified by alkali treatment, silane coupling agent treat-
ment and alkali treatment combined with silane coupling agent treatment. The effect of treatment on interlaminar shear and water
absorption properties of the composites was studied and the interfacial bonding between ramie fabric and unsaturated polyester resin
was characterized. The results show that the mechanical properties of UPR / ramie composites with ramie fabric plied along 90° (weft)
direction are the best. Compared with 0° (warp) direction plied composite, the tensile, flexural and shear strength of the composites
with 90° direction are 42.7%,34.3% and 27.1% higher than 0° direction’s. The optimum mass fraction of 1% alkali treatment and 3%
coupling agent treatment is obtained by comprehensive analysis. The interlaminar shear properties of the composites treated by alkali
treatment combined with coupling agent are 23.6%,26.0% and 10.7% higher than those with untreatment, only alkali treatment and
only coupling agent treatment, respectively. After 96 h of immersion, the water absorption of the composite is the smallest, which is
28.5%,23.2% and 16.2% lower than that of the composite with untreatment, only alkali treatment and only coupling agent treatment.
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