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Fig.1 Polycarbonate tensile sample/mm
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Fig.2 Tensile strength as a function of dose for irradiated PC
samples
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Fig.3 Fracture surface morphology of the aged PC samples
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Fig.4 Glass transition temperature for irradiated PC samples
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Fig.5 FTIR spectrum for irradiated PC samples
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Fig.6 Molecular weight curve fitting for irradiated PC sample
(solid line: weight average molecular weight; dashed
line: number average molecular weight)
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Fig.7 1/X, vs dose curve for irradiated PC samples
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Table 1 Binding energy, chemical displacement and element composition of the fracture surface for irradiated PC samples

Dose/MGy Cls/eV Cls/At% ClsA/eV ClsA/At% Ols/eV O1s/At% OlsA/eV O1sA/At%
0 284.63 77.38 531.87 20.22

2 284.64 84.8 531.72 9.88 533.52 5.32

4 284.51 21.00 285.67 54.61 531.56 6.70 533.10 17.68

6 284.60 59.65 287.92 7.47 531.45 20.76 532.78 12.11

8 284.59 52.89 532.14 30.22 533.86 16.89

10 284.58 73.6 532.09 15.72 533.67 10.68

12 284.65 64.51 532.63 30.06 534.28 5.42
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Radiolysis aging study of polycarbonate

YANG Qiang XIONG Guogang SUN Chaoming YUAN Mingkang GUAN Kai
(Institute of Machinery Manufacturing Technology, China Academy of Engineering Physics, Mianyang 621900)

ABSTRACT Aging behaviors of polycarbonate under gamma irradiation were investigated by mechanical testing,
scanning electron microspectroscopy, differential scanning calorimetry, Fourier transform infrared spectroscopy, gel
permeation chromatography and X-ray photoelectron spectroscopy. The results show that tensile strength, glass tran-
sition temperatures, molecular weights and number averaged polymerization degree of the polycarbonate decreased
with the dose. The smooth degree of fracture surface increased with the dose. Radiation degradation kinetics revealed
that the degradation of polycarbonate under gamma irradiation is random degradation.
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