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Effect of organic scaffold structure on properties of styrene butadiene rubber/

ethylene vinyl acetate composite foams
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Abstract: In order to improve the dimensional stability of the rubber-based foam material and realize its wide in-
dustrialization, an organic scaffold structure was constructed with crystalline ethylene vinyl acetate copolymer
(EVA) to enhance the dimensional stability of styrene butadiene rubber (SBR)/EVA composite foam based on the
cross-linked structure of sulfur and dicumyl peroxide through mechanical blending. The effects of different content
of vinyl ester (VA) content on the crystallinity, compatibility, cell morphology, dimensional stability and mechani-
cal properties of SBR/EVA composites were studied, and the anti-shrinkage mechanism of the EVA crystal area as
an organic scaffold structure was explored. The results show that SBR/EVA composites with different VA content of
EVA have good foaming behavior. The shrinkage of SBR/EVA composite foam with high crystallinity EVA (18% VA

content) is reduced to 4.7% and its hardness and compression stress (60%) are increased to 70 Shore C and 22 MPa,
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Fig.1 Effect of ethylene vinyl acetate (EVA) with different vinyl ester

(VA) content on crystallization behavior of styrene butadiene rubber

(SBR)/EVA composite foams: (a) DSC curves; (b) XRD patterns
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*1 A VA &E EVA ) SBR/EVA E&4HRINERITH
Table1 Crystallization behavior of SBR/EVA composites
with different VA content EVA

VA content/% AHY/(J-g")  Tm/C T/ T x/%
18 524.8 50.1 89.4 8.15
26 128.4 52.4 73.9 1.99
28 107.3 50.3 75.3 1.67
33 79.7 48.5 66.0 1.24
40 72.3 48.3 — 1.12

Notes: AH; —Enthalpy of melting; T,,,,, T,,,—Melting temperature;
x.—Crystallinity.
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Fig.2 SEM and ultra-depth 3D images of cross-sectioned SBR/EVA composites with different VA content EVA
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Fig.3 SEM images of cross-sectioned cell structure of SBR/EVA composite foams with different VA content EVA
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Table2 Comparison of physical and mechanical properties between SBR/EVA composite foam
with VA content of 18% and other foam materials®®**!!
Material Density/(g-cm™) Shrinkage/% Tensile/MPa Elongation/% Reference
EVA/MWCNT 0.15 — 3.83 251 [34]
EVA/POE 0.18 — 2.66 268 [35]
EVA/CPE 0.12 7.2 1.05 200 [36]
EVA/TPU 0.15 — 2.50 244 [37]
BR/SBR/NR 0.89+0.006 — 11.10+0.3 538+18 [38]
EPDM 0.29 — 2.44 626 [39]
CPE — — 1.93 269 [40]
SBS/SBR/PS 0.20 5.0 0.92 270 [41]
SBR/EVA 0.47+0.03 4.7+0.35 3.15+0.17 642+5.52 This work

Notes: MWCNT—Multiwalled carbon nanotube; POE—Polyolefin thermoplastic elastomer; CPE—Chlorinated polyethylene rubber; TPU—
Thermoplastic polyurethane; BR—Butadiene rubber; NR—Nature rubber; EPDM—Ethylene-propylene-diene monomer; SBS—Styrene-
butadiene-styrene block copolymer; PS—Polystyrene.
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