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Fig.1 Effect of radiation on crystallity of PTFE
(a) Crosslinking, (b) Degradation
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Fig.2 Effcct of radiation on deusity change of PTFE
(a) Crosslinking, (b) Degradation
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Fig.3 Effcct of radiation on NST of PTFE Fig.4 Effect of radiation on TMA curves of PTFE

(e) Control PTFE, (o) Crosslinking PTFE (a) Crosslinking, (b) degradation
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Fig.5 Stress-strain  curves of various Fig.6 Effect of radiation Fig.7 Effect of radiation
crosslinked PTFE (RX-50, -500, -3000) in  dose on tensile strength at dose on elongation at 200 °C
Table 1 200 °C of PTFE irradiated of PTFE irradiated at 330 °C
at 300 °C
Tab.1 Properties of crosslinked PTFE sample prepared by EB irradiation!*]
Sample code EB dose for Elongation Tensile Yield
crosslink/kGy at break /% strength/MPa strength/MPa
Original 0 402 55.0 11.3
RX-50 50 395 21.4 13.0
RX-500 500 271 25.6 18.7
RX-1000 1000 235 26.0 21.4
RX-2000 2000 160 28.3 26.8

Measurement was carried out at room temperature

Tab.2 Properties of crosslinked PTFE sample prepared by vy-ray irradiation!®®

Sample code Dose for crosslink/10kGy Tensile strength/kg cm™* Elongation at break/%

Original 0 40 290
RX-1 0.2 81 290
RX-2 0.4 80 300
RX-3 1.0 64 360
RX-4 2.0 62 400
RX-5 3.0 59 350
RX-6 6.0 55 370
RX-7 10.0 50 290

Measuremnent was carried out at 200 °C
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Fig.8 Effect of irradiation on tensile strength of Fig.9 Effect of radiation on elongation of PTFE
PTFE (o) Uncrosslinked PTFE, (o) Crosslinked PTFE

() Uncrosslinked PTFE, (o) Crosslinked PTFE

Tab.3 Index of radiation of crosslinked PTFE; dose at half value in elongation at break (EB)

and tensile strength(Ts) by y-rays irradiation under vacuum and in air at room temperaturel**

PTFE samples Dose at 1/2 EB Dose at 1/2 Ts
In vacuum/kGy In Air/kGy In vacuum/kGy In Air/kGy
Original 3.5 2.0 3.5 1.5
RX-50 510 70 >900 100
RX-500 1050 250 >2100 450
RX-1000 900 360 >2100 >600

Measurement was carried out at room temperatnre
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Fig.10 The DSC traces of crosslinked PTFE
a: Crosslinked PTFE, b: Uncrosslinked PTFE
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RADIATION EFFECT ON POLYTETRAFLUOROETHYLENE

DENG Pengyang ZHONG Xiaoguang SUN Jiazhen
(Changchun Institute of Applied Chemustry, Changchun 130022)

ABSTRACT Polytetrafluoroethylene (PTFE) has always been regarded as a typical kind of
radiation degradation polymer. But, in fact, PTFE can be induced crosslinking by v-ray or elec-
tron beam at some special conditions (free oxygen and a narrow temperature region at 33545 °C).
Compared with radiation degradation PTFE, cosslinking PTFE owns a lot of new properties. Some

articles concerning with these have been published, which will be systematically reviewed in this.
KEYWORDS Radiation degradation, Radiation crosslinking, Polytetrafluoroethylene



