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Fig. 1 Preparation of PUEF

Tab. 1 Synthetic formula of PUEF with M9956

Sample  Density/(kg'm®)  w(MDI)/% w(PTMEG1000)/% w(PTMEG2000)/%  w(EP330)/% w(BDO)%  w(M9956)/%
400M 400 25.00 30.00 25.50 15.00 3.60 0.60
600M 600 2436 29.49 26.15 15.54 3.70 0.54
800M 800 23.68 28.95 26.84 16.16 3.79 0.44
Tab. 2 Synthetic formula of PUEF with AK7703
Sample  Density/(kg'm?)  w(MDI)%  w(PTMEG1000)/%  w(PTMEG2000)/%  w(EP330)/% w(BDO)/% w(AK7703)/%
400A 400 25.00 30.00 25.50 15.00 3.60 0.60
600A 600 2436 29.49 26.15 15.54 3.70 0.54
800A 800 23.68 28.95 26.84 16.16 379 0.44
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Fig. 3 Typical PUEF waveforms in SHPB experiments
(a): incident and reflected waves; (b): transmitted waves
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Fig. 4 Infrared spectra of PUEFs
(a): 400A; (b): 600A; (c): 800A; (d): 400M; (e): 600M; (f): 800M
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Fig. 10 Compression stress-strain curves of PUEF with different
closed porosity and density at the same strain rate
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Effects of Closed Porosity and Density on Mechanical Properties

and Energy Absorption of Polyurethane Elastomer Foam

Zhiying Zhao, Hao Jiang, Xiaodong Li, Xing Su, Xiaoxia Wu, Xudong Zhang, Meishuai Zou

(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

ABSTRACT: The polyurethane elastomer foam (PUEF) has the properties of both foam and elastomer materials, so it

can be used as efficient absorption material in the field of anti-impact equipment. In this study, PUEF with different

closed porosity and density was prepared. The effects of material density, cell structure and strain rate on stress-strain

curve and energy absorption were explored through FT-IR, SEM, compression test with the strain rate of 1000~4000 s™,

etc. It is found that the stress and absorbed energy per unit volume of PUEF increase with the increasing of density,

strain rate and closed porosity. By studying the energy absorption diagram of PUEF with high closed porosity under any

given loading rate, the characteristics of materials with different densities under compression load were described, and it

is shown that the best density of PUEF with energy absorption is 400 kg/m® under given loading conditions. This study

could help to deeply understand the energy-absorbing mechanism and strain rate- dependent behavior of PUEF with

different microstructures and densities, and also provides theoretical support for the selection of PUEF as excellent

impact-resistant and energy-absorbing material in practical engineering applications.

Keywords: polyurethane elastomer foam; closed porosity; strain rate; energy absorption



