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2 o & dFidMe ?}éﬂ PP sheets& Z7] o2 zAIo 2 XA} 7wAlA, A & ol
& Al F79 AES UE U, 38 3HE 3 2UA 74 (supercritical fluid) “de)9]
CO,E ¥EAZ AMg-31d LEAIZY. ojdf, A F&9] zjo] ¥ 1¢t 7] oAl $3 4=y
7 Nzl A 2o X 49E DAY deo, HyxzAUdg ofg A Fx WIE ¢
oli7] fis] W¥ 2o} WFAITE ASAF|HA Yt &AL AE W2 JFT 7129 &
& A g9 Hojd 23t ¥yt A9 gloled, F3 ¢hEo] 2000 psi o] 4U A 7 gEe]
Bl T AFS AR FUT A B0 ¥ MELS WF LTy, UXA|To] Frig] o
A 2717t EFY3A F71slgiey, A 80 £ MELE & E¥ 2o UIAITAE 7Y
A A 3718 FAE P F2E Jehigid.

ABSTRACT: The effects of the gel content on the cell structures of PP sheets by using an
electron-curing system were investigated. Three extruded PP sheets crosslinked by three dif-
ferent doses were used for the batch foaming process with the supercritical state CO,. Experi-
ments were also performed in order to study the effects of the gel content, saturation pressure
and temperature on cell structures. Then foaming conditions, such as temperature and dura-
tion of time, were changed. The amount of gas absorbed into PP samples was not affected by
gel contents and the operating condition of saturation pressure, which was higher than
2000 psi. The foam cells of PP with a low gel content grew irregularly at a higher foaming
temperature and for a longer duration of foaming time. However, PP samples with high gel
content showed even cell structures and narrow cell size distributions under the severe condi-
tions of high foaming temperatures and long duration of foaming time.
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Figure 1. The picture of gas saturation device.
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Figure 2. Foaming apparatus.
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Figure 3. CO, mass uptake for different saturation
pressure.
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Figure 4. The changes of CPD with various satura-
tion pressure.
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Figure 5. Effects of saturation pressure on the PP-foam with a gel content of 22%.
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Figure 6. Effects of various saturation temperature.
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Figure 7. SEM micrographs of samples with various saturation temperatures.

XS0l 2t JE AU
5000 psiz W32 AlA7ID $EA

Falol A243 A4s 20008 7€

[e]

o
=2
1

E6d

1000 psioi] A}
CO,& 244171

Al713 200 CollA 307t BEAAA, 20
o2 CPDe) Wisle}l wxzta iz Ao §
FEEych FALHA T2 B ] ARz
Figure 3¢l ¥ o, CPDE Figure 49

gob S 8 ofp
4y ot 2
dJ

533



S - BLF - FOR - o FY - ol

et $218 2000 psi ojAdlAE ¢E F
7l @& PP sample29] CO, A5 ¢ 7.0
wt% 2 A9 AR got A £l WE Jjx Ex
Aol FrFe A9 dAsA Y. Figure 49
A A 28 wat CPD7} 1.7 X 108 cells/cm®5L]
25x10°74x) F7lske A%e B 4] W
ol e 22% 7twd WEe A R E Figure 5
o Yehlith 7kx HE¥A e FAUAHo] FolAF
£ Ao mv|le o sy Zade %S Jehy
Q). ZFqtale] e 1000 psidlA = ASo] A
o mEA B¥&A Ziln PEHoz LI
o], 3000 psic] 4ol £& FAGHAME 30 4m o]
ste] oA 3t Fgs o] AU 2 2 E-&d
Az Fd¥ ARE 299, ol FAUH
2000 psi ©]4d of PP U529 CO, A5HE ¥
A A o] wolA4E shxo] BAlo] O
T A]7] v Eolatn ofFdrt. £, aollAl 7}
2 Z3E AEUFE o A4 o B8 £}
gL gelx 7] did oje] WE ¥9Ey EAAA
£xo F712 Hoh B #o] ME A7t FAl9
Aol A 2=t F7HEAR A 7% FolAWA
A #EHA Aoz HAG

HxI2cof ot Fak w3k AX A 9t syl E
5o} gxd @& PP AlHe CO; 7k FAF W
318 dolry| 98 35, 57, 85 T Al 71A w7
exolA 23438 vzt Figure 6(a)d)
A RAXE AME FALxd wel zEz 713 Y
2 549 CO, ¥ zole 1wty oz vwy
@¥eki, Figure 6(b)ollA UehKo] 35 Ce %3
= (m, o)1} 857 FLE (o, O)oA A
Urel FF A 27) dgs A JehliA] Qi
2 AN HEd FHexE Yl 35~85 CollA
PP U%#29 CO, §di=e A9 dAsiyonz
N A U 27 € dxdEe $A2%d g
AstE JehgA] g Aoz B, gy, A 7
&9 Folo) e A UEE 1534 ojdoz Zv)
AT Fd A F2vle 1/4 7 S84 2age
Bl Figure 794 35 C<} 85 CollA R4 2}
A & @& L¥AEe] SEM AL vEIY
th JYdA HoxRo] A Egel Frld we A
3z a9 A 9% S7ke 293 Jehix T 23

534

2o W3l A zjolE Bolx] it gt
A Bgol 45% 2 F7151H dxAo] zolxy 7Y
3 Fgelg Jeh} FA2zegs A £8 o o
ol o] F& & 5 Uth

Yu2co] ot gE VIFHAN d¥FLr:=
HYAIZY tEo] e A% F, Ao 2|9 =
d AU FIe vHEs W A Yot o
¢ uhg7] WellA CO, 7122 218 A|IHES 185,
200 °c, 2elxm 220 c2 AAE AYE oil bathd
Al WA} Figure 8o @¥ &% w& CPD
o] 745 JelYdh 22% A B&L N AHe
Lx 2wyt old4E A 377 EFddEdRes
Z7d oz CPD7} #4384t Figure 9(a)$} (b)
o4 Bojz)Eo] 220 e WELEMA 185 CI
vjg] 2u] 7o) A 37] F7ke) 4 A9 7REQU
B olgt A Zvle] EaYHe UL ¢ 5
Ak 28y, 30% ool A £88 /A ARES
200 ‘Colde] &xolA ofzte] A B3} Zry} BF
HAg, O =& vujdid A 2718 dddA &
A&Hch M2 & 259 oil bathof|A] L& A
7N HEAZL o & X LTJA A 37
7} V3= 78S Jehll=dl, Figure 99 B2
RAAY Ao 72 A 80| Z/AS4E 21 7o
§ dSo] AU 22%29 A BLL /X A8
T W LRA] YEAF|= F S Ao =79 #
Z7t R Holn AL, L=t FIIEFE B

1€10 |

Py
m
w0

CPD (cell/cm™)

1E8 ‘— —0— Gel content: 22%
—&@— Gel content: 30%
—4A— Gel content: 45%

180 190 200 210 220
Foaming temperature (C)

Figure 8. The changes of CPD with various foaming
temperature.
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Figure 9. Effects of the foaming temperature on PP foams with different gel content ( x 300).
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Figure 11. Effects of gel content (foamed at 200 °C for 50 and 60 seconds) (continued).
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Figure 11. Effects of gel content (foamed at 200 C for 50 and 60 seconds).
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