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Effect of Recycling on the Performance of Air Cellular Cushioning Materials

Tadahisa AKASAWA”®, Nozomu OTAKE** and Kunio KUDOU®

This paper deals with the effect of recycling of polyethylene on the cushioning performance of
air cellular cushioning materials. The effects of the number of times of recycling and the blend
ratio of the recycled polyethylene from used products such as bags to virgin polyethylene were ev-
aluated. According to the static test results, the quality of the recvcled materials was nearly equal
to that of virgin material when the number of times of recycling is up to 3. The impact tests
showed that the permanent deformation increased as the number of times of recycling increased.
The period of time after manufacturing had no effect on the cushion factor. Further studies are
required to clarify the effect of the mixing ratio on the quality.
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Table 1 Source of cushioning materials
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Sample name Source

A (J2000* & S1998**)
B (J2000 & S1998)

C (51998)

D (51998)

E (51998)

F (S1998)

G (51998)

H (51998)

1(51998)

Polyethylene (virgin)
R*** 80% + M**** 20%
Recycled B 20% + M 80%
Recycled B 40% + M 60%
Recycled B 60% + M 40%
Recycled B 80% + M 20%
Recycled B 100%
Recycled G 100%
Recycled H 100%

*: Produced in January 2000
**: Produced in September 1998
***: Polyethylene recycled from manufacturing process

**+%. Polyethylene, recycled from market
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Fig. 1 Set-up of static test apparatus
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Fig. 2 Set-up of impact test apparatus
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Fig. 4 Cushion factor as a function of stress

Table 2 Relationship between minimum
cushion factor and stress

Sample name Minimum cushion factor Stress (kPa)
A 5.62 55.5
B 527 70.6
G 5.16 63.4
H 5.48 735
I 5.56 38.7
Average of all the

samples in Table | 541 64.1
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