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Fig.1 Graft polymerization of MA monomer onto the

UHMWPE fiber with absorbed dose of 50 kGy at different

temperature: 30°C, 40°C, 45°C, 50°C, 60°C, in the monomer

solution of 60 % for 60 min
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Fig.2  Graft polymerization of MA monomer onto the
UHMWPE fiber with absorbed dose of 50 kGy and different
reaction time: 10, 20, 30, 40, 80, 160 min, in the monomer solu-
tion of 60 % at 60°C
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Fig.3  Graft polymerization of MA monomer onto the
UHMWPE fiber with different absorbed dose: 10, 25, 50,
75, 100 kGy, at 60°C and 60 min in the monomer solution
of 60%
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Fig.4  Graft polymerization of MA monomer onto the
UHMWPE fiber with absorbed dose of 50 kGy at 60°C and 60
min in the different concentration of monomer solution: 20, 30,
40, 60, 80%

2.5 EREMNAHENFHRENRIT

Kl 5 A HB % 1 UHMWPE 214 .22 2%
SR TLAE AN FHERCHT ) UHMWPE £ 4E 75 %
9 S AR A AN K, 3K U R R e L R A S

0F o —

UHMWPE £ 4 324 i o X ] S Rk £ 4 1) 42
Fe EEORAEA IR AT I, SR s N A
07 T AR IR 3 s AN S0k PN 0 T 85 R s B AR K ()5
JIt LA 45 JE AR AN K

251

20

Tensile strength of single filament(cN/dtex)

1 n 1 L 1 n 1 n 1 n 1 n 1 n 1 n 1 n 1 n ]
0 20 40 60 80 100 120 140 160 180 200
DG /%
Fig.5 The change of tensile strength of single filament with
different grafting degree at 25°C
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Fig.6 FT-IR spectra of un-grafted and gratted UHMWPE

fibers
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Fig.7 SEM micrographs of (a) UHMWPE fiber, (b) 3.7% grafted fiber and (c) 53.4% grafted fiber, (d) 138% grafted fiber
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Preirradiation graft copolymerization of methyl acrylate onto ultra-high

molecular weight polyethylene fiber induced by y-rays

WEI Han' XING Zhe’ WANG Mouhua> WU Gouzhong® SHEN Qing'
Y(Donghua University, Material Science and Engineering, Shanghai 201620, China)

?(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)

ABSTRACT Methyl acrylate (MA) monomer was grafted onto ultra-high molecular weight polyethylene

(UHMWPE) fibers after irradiation by y-rays. The effects of absorption dose, monomer concentration and

temperature on the degree of grafting (DG) were investigated. The grafting yield of MA reached to a considerable

degree, approximately 151% at the maximum value. The DG of MA on UHMWPE fibers increased with the

increment of absorption dose, temperature and concentration of MA. The function groups and morphologies of the

UHMWPE fibers before and after graft polymerization were characterized by FT-IR and SEM.
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