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Abstract: The effect of macroscopic structures such as pellet size, shape, and orientation on the structure development
in the formation of a thermoplastic polyurethane (TPU) foam by supercritical CO, foaming was studied. If the same
amount of supercritical CO, diffused into the polymer, it was found that pellets having a relatively large volume and sur-
face area show the decreasing of cell density and increasing of cell size, consequently, an increase in the expansion ratio
of foaming was obtained. The chain orientation resulted in the increase in cell density and decrease in cell size, thereby
the foam expansion ratio was reduced. This was understood that the chain orientation might prevent the diffusion of

supercritical CO, and promotes nucleation at the same time.
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Figure 1. Schematics of CO, assisted foaming process.

TPU A}& Hige] wxof m2= G gl AR A4l
e ES A26l7] 915k 2 A|&7])(LLOYDAF LR30K)
£ o]&sle] AJ2olA ATt 1.0-6.008 AN F 52
WAE7] 918k 100 °ColA] 10127+ TPU EHRIES E4
glste] Azsisint. A" JEilEe] 27 Al ]Oﬂ %}
#Aglo] ¥ dAA 1 mmrt HES
A}‘Q‘E] ﬂ/ﬂ ‘é‘ﬂ"ﬂg-o/] L/D= 159\5]\1:]’. Od}?loﬂ -/]_ql' E’."l :F
A3 AA st WHEtE glstr] flste] AIRFE A 7](TAA
Q20)E ol-&3lo] §F2ret 8y WslE Rlsiit.

AlzE 7t TPU ZHHEES B¥ FY o7 AHg-sie] TPU
100 g7} & 250 g 12| 3L dispersant(sodium dodecylbenzen-
sulfonate:SDBS) 0.13 g, stabilizer(tricalcium phosphate:TCP)
6.70 g2 Figure 13} 7+& A A28 autoclaveel] ¥ 60 °C,
80 bar®] o]4tsheka: Q1A 21004 olitslekaE TPUC 60
S SRR F i7Ite R FEE Wo] TPU WA
A z3k Tt

TPU oA +2& 8RI517] 93t Hitachirl9] scanning
electron microscope(SEM:S-5200)5 ©]-&3}e] Hdojz SEM
Ao 2 RE A A7) (cell size)e} TF BHAE AL F(n)

E =2A3l] &Y AF & dxE FiRo) A uh:(cell density:

< intercepting count methodS> ©]-&3le] 2] (1)} 7]

ALt
N=[n/A]" (1)

1=}

Lo
=

=

}oq w2 =g

oll

Electronic densimeter(SD-200L)E ©]&
A (p)ot HE Fo| F2A D=(p)E
:expansion ratio)= 4] (2)°l 23t +&

D= p/pr )

#n =8

4> JIN‘
%2
52
)

Figure 291 60 °C, 80 barll 4] W TPU Hl o] x|
SEM AF1Z Figure 201 YERHSATE Z2ol|A] Hi= upe} 2
o] &3l o] P o] o] A A FAo] ZF o]Fo)F

Polym. Korea, Vol. 44, No. 5, 2020



660 ek - olxFE

Figure 3. SEM micrographs of foamed TPU filaments as a function
of filament L/D.
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Figure 4. Physical properties of TPU foams as a function of fila-
ment length and thickness under same foaming condition. (a)
expansion ratio; (b) cell density; (c) cell size.
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Figure S. Physical properties of TPU foam as a function of filament
volume. (a) Expansion ratio; (b) cell density; (c) cell size.
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Figure 6. DSC spectrum of stretched TPU filaments.
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Figure 7. SEM micrographs of foamed TPU filaments as a function
of stretching ratio.
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