=~

Vol. 34, No. 1, 16-22 (2021)

COmPOSlteS DOIL: http://dx.doi.org/10.7234/composres.2021.34.1.016
Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)
Paper

—

D7\ QW EfO| M2 E2|QBEH Zo| O[HFES B4 97

O[XH&* . ZIX 4+ . HIH T * . of b+ , HFEH I *T

Ak, [=] H
ooT 10 o™= o =1

fd

Study on Microstructure and Physical Properties of PUF by
the Impeller Type of Agitator

Chae-Rim Lee*, Jung Soo Kim*, Byeongho Park*, Moon-Kwang Um*, Teahoon Park*’

ABSTRACT: Polyurethane foam (PUF) can be manufactured in soft, semi-rigid, and hard forms, so it is used in
various fields industrially. Among them, rigid PUF has excellent mechanical properties and low thermal conductivity,
and is used as a thermal insulation material for buildings and as a cold insulation material in the natural gas
transportation field. In this field, there is a steady demand on higher mechanical strength and lower thermal
conductivity. In this study, a rigid PUF was manufactured, and the microstructure and physical properties were
studied according to the impeller type (propeller, dispersed turbine) of the agitator. Through FE-SEM and Micro-CT
analysis, it was confirmed that the average pore size of the foam manufactured with the dispersed turbine was 21.5%
smaller than that of the pore made by the propeller. The compressive strength was improved by 15.4%, and the
thermal conductivity decreased by 3.1% in the foam with small pores. This result can be utilized for fabricating PUF
composites.
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Fig. 1. Photographs of (a) propeller and (b) dispersed turbine
type and exterior surface of the PUF
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Fig. 2. Optical microscopy images of cell formed by (a) propeller
and (b) dispersed turbine.
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Table 1. Physical properties of PUF

Density Compressive strength Norn.lalized Compressive modulus Norl?lalized
(g/em’) (MPa) compressive strfngth (MPa) compressive moSdulus

(MPa/g/cm’) (MPa/g/cm’)
Propeller_1 0.046269 0.206108 4.454559 5.42 117.1411
Propeller_2 0.045875 0.201775 4.398365 5.15 112.2616
Propeller_3 0.046128 0.203685 4.415648 5.20 112.7298
Dispersed turbine_1 0.045691 0.242952 5.317283 6.32 138.3205
Dispersed turbine_2 0.047002 0.243988 5.191013 6.20 131.9093
Dispersed turbine_3 0.047030 0.243473 5.176972 6.34 134.8076
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