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Abstract : The effects of stabilizer (organic tin type) on the sealability of
flexible PVC film have been investigated.

It was found that the fusion and tack temperatures of film which had been
compounded by the stabilizer manufactured by company A were greatly affected
by the period of storage. In this case, both the fusion and tack temperatures
were elevated as the period of storage was extended. On the other hand, films
containing stabilizers manufactured by company B showed almost no changes
in fusion or tack temperature even the period was extended as long as 163 days.

It was interesting to note that the lower limits of heat sealing temperature and
the heat sealable range of films were found to be quite different in their values
according to the stabilizer species used. The stabilizer of company B was much
more preferable both in lowering the heat sealing temperature and in widening

the heat sealable range of films.
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By observing the relationship between the fluidity and heat sealable behaviour
of films, it was concluded that the theoretical tack temperature was in good

agreement with that of experiments, even though there were some deviations in

tack temperature depending on the stabilizers.
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Figure 1. Melt index apparatus.
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Figure 2. Effect of contact time and seal temperature on
seal strength (C Sample).

3.2. WEo| ML FREE W
LEEE

oro] Tablell, TableNe] ZAIE Wlgtoz A
28 A% Az 35 43770 4437 &
2 (1.57kg/ecm?) o2 12 283z 227 4¢3
3 we dEr53E HA2x e TableV, Ta
bleVie] A8 wio} 2o} o714 1.57kg/cm?
o gtd ez 1% AL w9 €375 T 3
A 2% & fusion temperature, 2= FHOoZ 2
27 ¢ARE A dEsR HALETS tack
temderature® &% o},

180 °C3
2000
e ToC
g
51500 - 160°C
=
g
Z1000 |
o«
—
17
=
= 500t
w
0 [l ] 1 1 1
1 2 3 4 5

CONTACT TIME (SEC)

Figure 3. Effect of contact time and seal temperature
on seal strength (D Sample).
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Table V. Effect of aging on fusing and tack temperature (stabilizer of A Co.)

\\’ Fusion temp. (°C) Tack temp. (°C)

S .

Storage a1 p A-2 A-3 A-1 A-2 A-3
16 160 — — 150 150 150
23 180 — — 170 170 170
34 190 190 190 170 170 170
43 200 190 190 180 180 180
53 200 195 200 180 180 180
63 200 200 200 190 190 190
85 - - - 190 190 190
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Table V. Effect of aging on fusion and tack temperature (stabilizer of B Co.)

\\\ o Fusion temp. (°C) Tack temp. (°C)
Storage —_ Sample No.
period (g — | B-1 B-2 B-3 B-1 B-2 B-3
2 170 170 170 150 150 150
13 170 170 170 150 150 150
22 170 170 170 160 150 150
32 160 160 160 150 150 150
42 160 160 160 150 150 150
64 170 170 160 160 160 160
76 170 170 170 160 160 160
90 170 170 170 160 160 160
111 170 170 170 160 160 160
130 170 170 170 160 160 160
163 170 170 170 160 160 160
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Figure 4. Relationship of seal strength vs. contact time
at 135°C for sample A-1.
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limits for sample B-1.

zrel o,

3.4. BES BRMIE

Az A kA of o] XA s 2
Jeg vAx omg, A, BA HAAE
29§ oF4 uj g3 PVCHI &S £ 8-S T
4 A s} TableVl, TableVl, TableK$}t 7t
©} TableVig] A8 A7§ A-15}, TableVlly]
A 8% B-17}, TableK9] A5+ A-49 2ot

=3 9 A2EY A2z S5 =9
A & Figure 12, 13, 149} 7}, o] oA
HALEE B d7odA A8 dEAAY 4
-9k (1.57kg/em?) 2t & FH 3tef A 9] ol &
A AALxo|tt,

141



BB - FER - ARE - BHR

Table VI. Melt viscosity data of PVC compound for A-1 sample

TemO) | ROy | DRSS Pl Q0] Yeems | bmg [ Bl
' 1. 57kg/cm?

175 1. 1740 21.09 1.37 892, 284 5.950 6.50
28.12 2.96 550, 644 5.741
35.15 5.88 346, 493 5.539
42.18 11.16 219, 073 5.340

180 1.1720 21.09 3.18 383, 854 5. 584 6.10
28.12 5.09 240, 163 5.382
35.15 10.70 152, 327 5.180
42.18 35.90 95, 502 4. 980

185 1. 1690 21.09 9.70 126, 023 5. 080 5.60
28.12 21.50 75, 809 4.879
35.15 42.50 47,938 4. 680
42.18 80. 90 30, 220 4.480

190 1. 1660 21.09 21.30 57,405 4.758 5.25
28.12 45.70 35, 665 4.552
35.15 88. 40 23,047 4.362
42.18 161. 00 15,185 4.181

Table Vil. Melt viscosity data of PVC compound for B-1 sample

Tampc) | Bl D mes Bl Quiof Vemodty | ey | Bl
1. 57kg/cm?
175 1.1742 21.09 1.81 675, 375 5.830 6.44
28.12 3.91 416, 856 5.620
35.15 8.11 251, 212 5.400
42.18 i 15.40 15, 875 5.200
180 1.1721 21.09 4.05 301, 834 5. 480 6.07
28.12 8.84 184, 379 5. 265
35.15 19. 50 104,160 5.017
42.18 35. 80 68, 292 4.834
185 1. 1690 21.09 9.25 132,154 5.120 5.70
28.12 19. 60 83,158 4.920
35.15 40. 60 50,181 4.700
42.18 ; 84. 80 28, 831 4. 460
190 1.662 21.09 19.50 62,704 4.795 5.36
' 28.12 44.50 36, 672 4.564
35.15 93.10 21,883 4.340
42.18 169. 00 14, 466 4.160
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TableX . Melt viscosity data of PVC compound for A-4 sample

Extrapolated

Ty | Doy | Diying Frm [Py 010) Visrly | g | Bl
l 1. 57kg/cm?

175 1. 1742 21.09 ©1.80 679,127 5. 832 6.34
28.12 4.00 407,476 5.610
35.15 7.72 263, 909 5.421
42.18 13.40 182, 452 5. 261

180 1.1721 21.09 4.43 | 215,520 5.440 5.95
28.12 8.53 191,107 5. 280
35.15 18.00 112,937 5.053
42.18 33.80 72,333 4.860

185 1.1689 | 21.09 9.46 129, 220 5.111 5. 60
28.12 20.50 79, 507 4.900
35.15 37.15 54,916 4.740
At 67.20 36, 381 1.560

190 1.1660 21.09 21.50 56, 871 4.755 5.26
28.12 44.70 36, 463 4.562
35.15 85.10 23,941 4.380
42.18 187. 00 17, 846 4.951
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Figure 9. The logarithms of the melt viscosities vs.
pressure for PVC compound (A-1 sample) at
several temperatures.
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Figure 10. The logarithms of the melt viscosities vs.

pressure for PVC compound (B-1 sample) at
several temperatures.
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Figure 12. Logarithms of melt viscosities at 1.57kgTg

/em? (extrapolated values) against the reciprocal
of the absolute temperature (A-1 sample).
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Figure 11. The logarithms of the melt viscosities vs.
pressure for PVC compound (A-4 ample) at
several temperatures.
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Figure 13. Logarithms of melt viscosities at 1. 57kg/cm?®

(extrapolated values) against the reciprocal of
the absolute temperature (B-1 sample).
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Figure 14. Logarithms of melt viscosities at 1.57kg

/cm? (extrapolated values) against the reciprocal
of the absolute temperature (A-4 sample).
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