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Fig. 2 ESR spectra of XLPVC heated with different time at 110°C or 120TC
F1 fFE136TEL 168h pyaf XLPVC #RMKHE
Table 1 Properties of XLPVC samples aged at 136 for 168h
?Sjge 3(kGy) 5(kGy)
bt s = K K o & K K s e K& K
Prcperties  |(kg/cm®) (%) (kg/em?) (%) - (kg/em*) (%)
L 189 210 206 270 201 250
1 A 202 240 107 0.89 918 o259 103 0.93 516 20 104 0.92
B 179 280 212 250 2.2 240
2 A 188 950 1-05 0.89 211 39 102 0.92 Sis  gsp 100 0.96
B J179 290 217 240 - 215 230 o
8 A 195 o590 1-08 0.86 220 230 1-06 0.96 21 220 1.03 0.96
B 180 210 223 290 211 220
a A 210 210 17T 1.00 233 270 1.04 0.93 999 910 1.05 0.95
%U(Ete 10(kGy) 30(kGy) 50(kGy)
i o € K, " K, g e K, K. o e K, K,
Properties  |(kg/em®) (%) - |(kg/em?) (%) (kg/cm®) (%)
B 209 250 203 230 ' 209 230
1 A 25 930 1:03 0.92 505 550 1-01 0.91 206 500 0-99 0.87
B 207 240 | 2n 240 209 220
2. | 4. 943 530 1-03 0.96 56 . 200 098 0.8 209 170 100 0.77
.. | B 214 230 S211 190 222 200
$ 0 a 229 20 10T 081 g g0 107 1001 557 37 100 085
) 174 160 227 260 206 220 .
4» A 209 190 120 1.18 996 540 1:00 0.92 201 910 0-98 0.9
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80(kGy) 100(kGy)
Dose * Bz{E KA VM5240B 58 513
351 o £ Ki K. o e K, K, [BYBREHE5AXE;I—-3HERE
Properties |(kg/em*®) (%) tkg/cm?) (%) B3R 5T &4 X BE IR AE FE R AR &
. - ERENEAFETURNOEE
B 206 210 213 230
VA | 1se w0 09 0T | 555 130 091 057 :
* B RHEE ARELF
B 203 190 "2 200 2
2 A 28; 120 1.0z 0.84 zig L(3)() 0.93 0.65 # VM5240B from Japan, irra-
diated and determined at the sa-
B 222 190 = 230 180 ‘Ime condition as other samples.
3 0.95 0.74 2 0.97 0.6
A 2n 140 223 110 ' #* B-before ageing A-after
B | 223 230 : 223 210 ageing
o
4% A 292 210 1.00 0.91 208 180 0.93 0.8
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HERER, XEHHEERNAREBTS#—PEELREN, WE 2 FERIHHHEM
MR T XA BEEAHBE Ml E & WRFKBERE MMM RBOT M. —H, Ko

KF100%, TKM/NTF100%, ,
#*2 #E136°TEH 168hfi&H XLPVC #RHERS ¥
Table 2 Gel fraction of XLPVCG samples agzd at 136°C for 168h

|
AMILKGy) 3 5 10 50 50 80 100
1 B 0.423 22.72 26.58 31.41 35. 87
A 0.687 16.03 29.09 34.83 4261 51.30 G5. 37
) B 21.13 27.48 27.80 57.47 45. 40 55.21 53.59
A 30.41 54.25 37.76 50. 84 55.62 59.02 63.54
3 B 25.35 25.84 30.88 42.67 48.88 56.57 61.69
A 55.38 39.40 44. 40 51.81 56.61 59.81 74.68
" B 21.21 28.55 31.05 43.79 50.05 5285 54.66
A 39.36 43.14 6.38 57.02 62.24 63.36 64.71

B—#E{LET A—3#E{LE B—btcfore ageing A—after ageing

* {031, See Table 1.
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Table 3 Gel dose of samples with different content of cr0ss1inkihg agent.

ZREFI S5 %) L R ! .
Content of crosslinking agent (parts) ! 2 6 8 10 , 15
B | 6.13x10° | 210 | 1o 633 | 148
R,(Gy) -
A | 4.22x10? 184 | 493 2.21 | 0.498
FUR R, EHESES K (%) ' |
Percentag'e of R, value decoreas-:d 315 ! 50-4 552 65.1 ’ 664

B—E{E] A—EWHJS B—before ageing A—after ageing
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Fig. 3 Effect of content of crosslinking agent on relationship between InS and InR of
XL PVC '
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Fig. 7 ESR spectra of XLPVC before and

after ageing.
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" The effect of residual free radicals on the properties of
radiation crosslinked PVC (XLPVC)

Wang Mingjun Yin Ming  Zhang Hekang
’ (Shanghai Jicotong University)

Abstract

Mg‘ny free radicals remain in the materials of XLPVC-wire and cable. At room
temperature, ‘even at 120°C, they are still stable and disappear slowly. When XLPVC is:
aged'at 136°C for 168h, the radicals made it crosslink further so that some of its pro-
perties are changed, e. g. the tensile strength is ~ increased and the extension ratio-
decreased. "Besides, the gel fraction is highly increased, and the increased percentage
rises with the addition of crosslinking agent. This effect of residual free radicals corre-.
sponds to fhe rise in crosslinking efficiency of PYC and makes the geiation dose decrea-.
se. Before or after XLPVC .is aged, the relationship between the sol fraction and the:

+ irradiation dose can be described by R (S++/5 )=B+ AR®.
“'K*eywords:--radiation crosslinked polyvinyl chloride residual free radical
heat ageing '
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