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Abstract: The effect of crystallinity on the characteristics of perforation in breathable polypropylene film made by laser
ablation was studied and it was related with the characteristics of oxygen transmittance in the film. It was found that the
increase of laser power resulted in the increase of the diameter of perforation while the spatter interval and height
decreased. This phenomenon was relatively dominant in the film having thick thickness. The crystallinity controlled by
cooling condition in melt casting film process affected the characteristic of perforation, as a result, the transparent film
having smaller crystallite had a lager diameter of perforation with less spatter interval and height when similar laser power
was applied. Oxygen transmittance was controlled by the shape of perforation and it was confirmed that less crystalline
film having larger diameter of perforation showed higher oxygen transmittance. The dramatic increase of oxygen trans-
mittance was found in the thinner film because the complete perforation through the film thickness occurred when high
laser power was applied on the film.
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Figure 1. Schematic diagram of chill roll film casting process with
laser ablation system.

o

2

ZgH, A428 A1Z, 20183

XTL, Bruker)S A&} T}, Surface profilerd] £]sle] Ao
X A2 HE Mg A7 (perforation diameter), 3 w8 7+
7 (spatter interval)¥} %13 & 30| (spatter height)& Ao
HERH AT

Az"E PP BEE] AANF T2 S Fsr] fstd
Olympusrt H4 v (BX51)S AMEsle] 74 A4S &
Zalglon] A4 lelr] flste] AXFLEA7)(TAA}
Q0)°l ¢Jate] &g uE AL o5 ol&3ate] Al
ARSI E it 259] 38y 542 Perkin ElmerA}
(Lamda950) UV-Vis spectrometerg AH&-5td 355 nmol| 41 €]
T Flo|=2E AT 59 2 FHEE 54
371 938kl SYSTECH IillinoisAHIllinois 8003) oxygen
permeation analyzers AR&-3}31T}.

Z2i ¥ EE

Figure 291 chill roll &%= 20°C} 80°CE A3l A
zd PP 59 74 ARE YERSIT 2"l Be vt
o} o] AES &FHA 20°CE FA S A5 74
717} v 22 wbE, 80 °CE MWshd 2] Aol <
sto] AR 2717 AR & F AUk ol F@ol ols}e]
PPe] A4 /o] WallES om|ghet. webA chill roll®] &
=5 HsiAFle] wt PP BE2 A 2o FEE Wl
NS Lokt

Figure 391 chill roll®] 2%k W& 5o A24sl=s
LRERAITE. Z2-ollA] B= Bie} 2He] chill roll®] %7} 40 °C
ofgfoll = Feell elste] At AAsher} w2 v 22 o]
Sl AR skEsE S7FE AT o)1= Figure 20014 <1
gk uke} ZFo] 40°C o)/de] Avel e]sted ppe] A o] T
A 23748k webA AAshe gk F71E ) olH s
& 233k Fgelxe] AX Fxo] Wske 5o FeHH
< W7 of2 oA Al Al dAskeE Heol
o GEFS e Fod 94w 223 Aow WkETh
Figure 40l Alz¥ PP F 59| F3H4 5445 eIt
TglA He npel o] Aol oste] FEAREE AT

I

ofl _I[m i

o ox d

(@ (b)

Figure 2. Polarized optical micrographs: (a) quenched PP film (20
°C); (b) annealed PP film (80 °C).
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Figure 3. Effect of chill roll temperature on the relative crystallinity

of PP films.
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Figure 4. Optical properties of PP films: (a) transmittance; (b) haze.
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Figure 5. Optical profiler micrographs for (a) quenched PP films;
(b) annealed PP films.
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Figure 6. Surface profile of PP film by laser ablation.
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Figure 7. The shape of holes by laser ablation: (a) hole diameter; (b)
spatter interval; (c) spatter height.
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Figure 8. Mechanical properties of PP film by laser ablation: (a)
tensile strength; (b) elongation at break; (c) modulus.
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Figure 9. Oxygen transmittance of PP films by laser ablation (num-
ber of hole/area (cm?): 1.34).
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Figure 10. Oxygen transmittance of PP films: (a) PP film without
laser ablation; (b) PP film with laser ablation having various number
of holes (film thickness: 80 um, laser power: 3 Watt).
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