CORRELATION OF OUTDOOR EXPOSURE AND
ACCELERATED WEATHERING TEST FOR STUDY OF SERVICE
LIFETIME OF PLASTIC CARDS

Thamrong Chansawang

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma
and Case Western Reserve University
2011

12fcyufcoo



Thesis Title:

By:
Program:
Thesis Advisors:

Correlation of Outdoor Exposure and Accelerated
Weathering Test for Study of Service Lifetime of Plastic
Cards

Thamrong Chansawang

Polymer Science

Asst. Prof. Hathaikam Manuspiya

Accepted by The Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfilment of the requirements for the Degree of Master of

Science,

Thesis Committee;

College Dean

(Asst. Prof. Pomthong Malakul)

IMW Ar M
(Asst. Prof. Hathaikam Manuspiya)

(Asst. Prof. Thanyalak Chaisuwan)

(Asst. Prof. Apirat Pisankittichot)



ABSTRACT

5272030063:  Polymer Science Program
Thamrong Chansawang: Correlation of Qutdoor Exposure and
Accelerated Weathering Test for Study of Service Lifetime of Plastic
Cards
Thesis Advisor: Asst. Prof. Hathaikarn Manuspiya 106 pp.
Keywords:  Degradation of plastic materials / outdoor exposure / accelerated
weathering test

A number of commercial plastic card materials, such as polyvinyl chloride
(unplasticized) (PVC), polycarbonate (PC) and polyethylene terephthalate glycol
(PETG), are widely available for using as smart card body. Usually, the degradation
of plastic materials is concerned because the life time of smart card is required to
specify. The study of plastic card degradation by moisture, light, and temperature
with outdoor exposure and accelerated weathering test in Thailand has to the authors’
knowledge never been studied. Therefore, this study aims to correlate the outdoor
exposure condition with the condition in accelerated weathering tester or QUV. The
outdoor exposure periods were set at 1, 2 3, 4, 5, and 6 months. Accelerated
weathering test was performed by QUV accelerated weathering tester. QUV
accelerated weathering tester was operated with both UV-B lamps irradiance and
dark light at 0.48 w/m?2340 nm for 4 hours at 37°. The results show that introduction
of outdoor exposure and accelerated weathering test causes changing in gloss at 60°,
total color different value, thermal properties and mechanical properties. Finally, the
results were summarized for correlation condition between the outdoor exposure and
the accelerated weathering test,
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