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A Study on the Forming Technology
of Multi-stage Aircell Filling Valves
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Abstract Today, due to the environmental regulations regarding air pollution in the EU, the use of EPS (Styrofoam)
as the cushioning material in the packaging industry is decreasing. In effect, air cushioning based cushioning materials
are rapidly expanding into the market and replacing EPS, due to their excellent buffering ability and environmental
friendliness. This is a new selective filling type air filling material manufacturing technology that affords improvements in the
amount of raw materials required, its processing and its aesthetic appearance compared to the conventional air filling
cushioning materials. In this study, a multi-stage air cell filling valve molding technology is developed based on
selective filling technology, which allows packages to be selectively filled in various forms by applying valve forming
structure technology. This multi-stage air cell filling valve molding technology is a technique in which a plurality
of injection ports are formed by laminating three layers of films, viz. a first injection film, a valve film, and a second
injection film having valve ends. In the conventional technology, a separate external air injection path for injecting
air into a plurality of connected air bags is needed. However, in the proposed system, an external air injection path
is formed inside the air bag, Due to the lack of need for an injection furnace, the raw material and process are reduced
and air is injected and then discharged, while the air bag is reduced in length to 63 ~ 66% of its normal value. The
outer surface of the outer air injection path is integrated inside by maintaining the original length of the cross section,
while the unnecessary folded air is injected into the interior of the air bag, This smart air filling type cushioning
material manufacturing technology constitutes a big improvement over the existing technologies.
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Fig. 1. Air bag molding technology concept map
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Fig. 12. Universal Testing Machine

Table 1. Three samples (multi-stage air cell filling valve,
company A, company B)

Sample Sample Photo

Multi-stage
air cell fill

company A

company B

Table 2. Compression test process

Table 3. Compression test result
Test result
0, 0,
Sample Destruction 30% . QO.A)
(0X) compression | compression load
? load (N) N)
Multi-stage
air cell fill X 173 1810
company A X 103 1206
company B X 105 980

Test Methods : According to KS M ISO 604:208[7]
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Test result
During the test
(90%
compression)

Sample

Before the test After the test

Multi-stage air cell
fill

company
A

company
B

HE WET a5 7158 A%t 247kl g oo
ZXMB AAL BAF €92 159N, 107N, 9ONO.=
o ooflojAl FRB O] A Aso] A AEE
[4]
Table 4. Puncture resistance process
Sampl Test result
ample Before the test After the test
Multi-stage
air cell fill
company
A
company
B

247}e] thek of|o] Al 2B AAL BARS) B3 A E

23] 1 5S T3 2} <Table 3>3 7o)
1810N, 1206N, 980N Tt of o Al Z-x1wl v o Qb=
dso] =A AEEA

KN
=

62

Table 5. Puncture resistance test result

Test result
Sample
Puncture resistance Load (N)
Multi-stage air cell fill 159
company A 107
company B 90

Test Methods : According to MIL-STD-2065[8]
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