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Study on Foaming Mechanism of Perfluorocarbon-Polymer
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We are developing coaxial cables for use in cellular phone base stations. To obtain cables with favorable
electric properties, fine and uniform foaming is crucial. We used a perfluorocarbon polymer appropriate for this
application to compare foaming techniques. Although technology to make fine and uniform foams is very
important, there is very few academic works on foam processing. We analyzed using an original method for
representing the state of foaming under various conditions, and investigated the foaming mechanism during

extruding process. Using the analyzed data, we fabricated foam with more than 70% degree of foaming.
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Fig. 1. Dielectric properties of several kinds of polymers.

3000
2000
m}
O
m}
u]
owgd
0O 1000
oo
Perfluoro Cross-linked O PP
-Polymer PE
00 ooooo
Fig. 2. Allowable power.
. -
N
4
PE0 1900 (0 7 .
)
0
)
O
O
0 Pad
m}

oooooostim

b0 o0oobooob-o0obgoooboobo
Fig. 3. Shear rate - shear stress curves.
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Table 1. Comparison of methods.
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Fig. 4. Aspect ratio at some line speeds.
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Fig. 5. Averaged aspect ratio at each line speed.
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Fig. 6. Averaged foam-cell radius at each line speed.
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Fig. 8. The cross-section photo of 50% foam without skin
layer.
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Fig. 10. The cross-section photo of 50% foam with skin layer.
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Fig. 7. Aspect ratio of foam insulation without skin layer in
direction of thickness.
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Fig. 9. Aspect ratio of foam insulation with skin layer in
direction of thickness.
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Fig. 11. The VSWR chart of cable made of foam insulation with huge foam cell.
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Fig. 12. The VSWR chart of cable made of foam insulation with fine foam cell.
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Fig. 13. The cross-section of 75% foam insulation.
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