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Abstract - An objective of this study is to develop a polyurethane foam(PUF) maintaining
its mechanical strength at room temperature as well as at extremely low temperature. The
effect of temperature on the physical properties of PUF with the increase in polyol functionality
was investigated. At room and cryogenic temperature, compressive strengths of the PUFs
increased up to 709 and 30% with an increase in polyol functionality, respectively. At room
temperature tensile strength of PUFs tends to increase as functionality of polyol increases,
however, the strength at -190°C shows different tendency. Compressive strength of PUF is
higher in cryogenic temperature than in room temperature. However, as the number of polyol
functionality become more than 4, tensile strength of PUF is lower in cryogenic temperature

than in room temperature.
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Table 1. Reference data of raw materials.

Raw material Functionality Base OHV B3
2 Phthalic anhydride 330 polyester polyol
3 Glycerine 400 polyether polyol
4 Pentaerythritol 400 polyether polyol
Polyol ;
45 Sucrose+Glycerine 500 polyether polyol
5.2 Sucrose+Glycerine 448 polyether polyol
6 Sorbitol 480 polyether polyol
Surfactant Silicon copolymer
Catalyst Dimethylcyclohexyl amine
MDI NCO% = 31 + 05%
. HFC-365mfc/227ea
Blowing Agent .
Distilled water
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Table 2. Formulation of PUF.

o e 2ALAA] B4

Pol-2 Pol-3 Pol-4 Pol-4.5 Pol-5 Pol-6
Polyol

100g 100g 100g 100g 100g 100g

Surfactant 1.5g 1.5g 1.5g 1.5g 15g 15g
Catalyst 0.7g 0.7g 0.7g 0.7g 0.7¢g 0.7g
HFC-365mfc/227ea 11.5g 11.5g 11.5g 11.5g 11.5g 11.5g
water 0.1g 0.1g 0.1g 0.1g 0.1g 0.1g

MDI 79.8g 107.9¢g 107.9g 134.6g 120.65g 129.15g
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Fig. 1. Mechanical strength of PUF as incre-
asing functionality of polyol.
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Fig. 2. Tg of PUF as increasing function-
ality of polyol.
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Fig. 3. Compressive strength of PUF as inc-
reasing polyol functionality.
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4, Tensile strength of PUF in room and
cryogenic temperature.

Fig.

450

B Room temperature
400

B Cryogenic temperature

Tensile modulus (kgffcm?2)

PUF-4  PUF-45

PUF-5
Number of polyol functionality
Fig. 5. Tensile modulus of PUF in room and
cryogenic temperature.
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Fig. 6. Thermal contraction coefficient of PUF
as increasing polyol functionality.
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