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Table 1 Values of various crossl.inking parameters of SR with different side group
B & SHER | BZEK ERER IR
Sample DMSR MVSR 1-PSR m-PSR
Mw x 10-5 3.58 6.90 5.65 5.21
B 0.80 0.85 0.80 ‘9.87
Q' /de 0.424 0.308 0.482 . 0.705
R; (1x10¢Gy) o.Lo:'so | 0.041 0.067 170,091
G(x)- . 27.0., ] 7.1 | 128 [ 10.2
do X ;031 ‘ a7 l 2.4 | 1.8 | 17

CUREER. ZREAR:

¢ BERPRIIIA 2° BRSO BN, ERih: K/Si0;=100/30,
- 2* White Carbon black was added in samples. MVSR/SIOI’ath 100/30

ot TRERATREESE, UTHER.

DMSR .is Dimethyl Silicone Rubber,

BZER: ZRECRFEIBERELNS BERESHD. 0.17%, FEER(G/CH;+0).

MVSR (Methyl—mel Silicone Rubber), Vinyl content (number of Methyl—mel Silicone cham unit
in" total chain units), 0.17%; phenyl content(¢/CH,+¢d); O R .

0.17%;3 FEEE. 2.5% o

N 1-PSR (Methyl-phenyl-vinyl Silicone Rubber); Vinyl content, 0,17 / ¢;- phenyl content, 2.5% .
PERERL ZHESIE. 0.7%: FEEER 18% 30
m-PSR " (Methyl-Phenyl-Vinyl Silicone Rubber); Vinyl content, 0.17%.; phenyl content, 18%
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Fig. 10 The plot of InS against InR for
radiation crosslinking of MVSR
mixed with SiO, of different -
quantity, MVSR/SiO, ratio. x,-
100/20; @, 100/30.

BJE, BEERBARFNERRAOERZKNEN, AR—FEREIHNEEZS. S, &5
MR AREFOPTER, TUERERSEERAEHRAE 11~13).. AE L 4 AR



B2y BREENZBRIR | AR BSRENERNXR 39

_ %3  EBEFASO, EERNPZEHEBRBRNELHSH
Table 3 Values of Various Crosslinking Parameters of MVSR with different SiO, filler quantity

82 /Si0, _ ' G(cross)
M, x10-5 ‘ A1 %104 s
MVSR/SiO, w X 10 0y’ /o B R.(1 x 10*Gy) G.. Q% 10
1- 100/20 0.445 0.79 0.0863 ‘ 9.77 1.51
5.1
2 100/30 0.375 0.83 0.0474 \ 15.0 ’ 2.32
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A% 4 Charlesby-Pinner 3t R, ¥MEERAS

T w6 M, EEERRAWSTENRS N E E R
InR g s
M, STFHERMES, BEKRS, R2MWBENS.
1M REEENARE ) nR e . .

e I T ey e SI—O—Si—— MRt B 44, 18
® Ny o CO; A'ZES x Oy HXRM NREB. NEREREH» FRRGHMEEN
0.9970 _ FIF R EEH G L ., RIBAERERT
Fig, 11 The plot of InR (S+/ S) against I

InR for radiation crosslinking of ' WP
MVSR under different condition HTFBRAAR, @I, B BN RS FREMEK
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Fig. 12 The plot of R(S+./S) against R? for radiation
crossling of MVSR under different condition of
irradiation atmosphere, '
‘®; Ny 0; €Oy A; airny x: O
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of irradiation atmosphere e B S FEEIT, XA R EEE
®: Ny 0. COy Ay aity x: O AFORBE, UR—MIMREREE. &

£4 EFRERSATPZEERBRNZERSY

Table 4 Values of Various Crosslinking Parameters of MVSR under different condition of

irradiation atmosphere

"R AR ..
Irradiation M, x10-3 a,’ /g, B R.(10‘Gy) o X 10°
atmosphere - G (cross)
z "
Air 0.618 0.65
" o) S 0.635 0.66
2
x = 5.1 0.123 7.70 1.19
N, 0.552 0.69
TR
Co, 0.572 0.68

BROBEMRET, ENEENRAREGYY &, EEBN T EEREEE, Ll al/q &
REE IR BOEINTY R, EREXBEHUNFZERIEOER, W& 4 BOBETHEDNE

. BERG

8 F x R
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' STUDY OF THE RADIATION CROSSLINKING OF
SILICONE RUBBER (I) —--THE RELATIONSHIP
' BETWEEN SOL FRACTION AND
' IRRADIATION DOSE

Wang Mingjun Yin Ming
(Shanghai Jigo Tong University)

ABSTRACT In the process of radiation crosslinking of silicone’ rubber (SR), the
relationship between sol fraction (S) and irradiation dose (R) does not conform to Cha-
rlesby-Pinner’s formula, because a =a; + a,R assumed by Charlesby can .not be establis-
hed for SR. Generally, the exact equation may -be described as follows .

ag=a;+a’RP . 1)
Therefore, the relation between S and R for radiation crosslinking of SR can be obtai-
ned -
R(S+./S)=A+BRP (2)
The influential factor is complicated for the dose exponent £, and molecular attrac-
tion between macromolecules and flexibility of main chain of polymer are important. If
above factors were influenced, f value can be changed. In this paper, the effect of mo-
lecular weight of polymer, side-group, filler and filler quantity on S value and other
crosslinking parameters were investigated. '

Considering A is smaller in formula (2), we have

InR(S + /'S ) =InB + BInR (3)
By plotting'with InR (S+./S) against InR, the value of B and B can be obtained
from the intercept and the. slope. Then, by plotting with R(S+./S) against R, the
linear relationship between them can be obtained.

Also, by plotting with InS against InR, and when InS—O0, gelation dose (Rg) can
be obtained.

Combining with
4.83%x10°
z R, x M,

We can calculate the values of various crosslinking parameters

KEY WORDS Relationship between sol fraction (S) and irradiation dose (R):
Influential factor, Molecular attraction: Flexibility of main chain: Molecular weight of
polymer: Side group: Filler and filler quantity.

G (crosslinking) =0, 48 X 10 X q,/w = 4)



