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Research and Manufacturing of Fiber Reinforced Phenolic Foam Material for Rail Vehicle
Li Pengfei', Zhou Zhou®, Wang Yupeng®, Lin Lidian’, Wang Mingxing’

(1. CRRC Changchun Railway Vehicles Co., Ltd., Changchun 130000, China ; 2. Zhuzhou Times New Material Technology Co., Ltd., Zhuzhou 412000, China)

Abstract : In order to improve the mechanical strength and flame retardancy of phenolic foam materials and meet the applica-
tion requirements of rail vehicle floor products, a high flame retardant phenolic foam material plate for rail vehicles was developed by
using microsphere foaming and fiber reinforced technology through hot pressing. The effects of initial curing temperature, foaming
agent, flame retardant and foam material density on the properties of the foam material were studied by single factor test. The results
show that when the initial curing temperature is about 140°C, the foaming agent sphere can be kept intact, the water content can be
effectively controlled and the delamination of the plate can be avoided. Good foaming thickness and uniformity can be obtained when
the content of foaming agent is 10 wt%. Ammonium polyphosphate APP-102 flame retardant is better matched with phenolic resin,
when the APP-102 content reaches 3 wt%, it can significantly decrease the heat release rate of the material and reduce the smoke
density, reaching the highest fire protection level of EN45545-2-2013 R1 HL3. When the foam material density is above 200 kg/m”,
the flat tensile strength and flat compressive strength are higher than 4 MPa, and 5 700 thousand fatigue tests are passed, which can
meet the requirements of rail vehicle floor.

Keywords : phenolic foam material ; microsphere foam ; flame retardant ; hot pressing
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