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1.1 FEFRBREA

UHMWPE # 5, EH 4 F 8% 1.70 x 10°, 4t
RN, BN 390 C AR LM
HrM 8K Sio, , FER K 40 ~ 50 nm, TLIR 7
KR R arbval, ElREA—T .
1.2 #% Si0, 549 # UHMWPE 8 1H &

¥ UHMWPE I I MABBERES . FR
EYNRER 4w% MAEENEN, 238 H
B EREHBEERBER ASEIME L

Lt HEABBEBRA B GRAE HMARLE
PEATH ST RS .

Bk Sio, MAF B EF, £ SB3200 K
BAEEBRESPIR0nn FHESTSFERE,
EERAK SO, EH EFMEER 1 wt% . HHE
S E G R UHMWPE REE A 4, ZEIB L 20
mL/g AR —HE R EA KR 3 min, HEBL A
0ml/g FAH P REESXEBRBFHRSER3
min, RIGKE TR, EEAET=ZRHARHBH B
HERESH . B WR, ¥ T 18 UHMWPE £ 4 R gy 2%
Si0, RAN0.T% A4 .
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1.3.1 A#dETFEHERNR BERTERE
R AT A VS P 2 10 R LA B AT Y B K BEAL
REREREHGAHEREN W2 B RH
HA JSM-5600LV R AZHAMHE TEMER
(SEM) MEAZREESEHWIFHRE.

1.3.2 SF&#ERE E T E FRAFREXRYE
SOT-11 B4 7= 2 B 1] 4%, X 2F 4 5 fm LA 0.098 cN/
diex B3 77, IE KRBT E S EEITF R E S ER
mET £

1.3.3 #4580 ME R R T il 2 *H
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10 ~ 30°E El AT A, 13 1 3 1 24 8%/min, £ 11
BB RARERRESFSNSRE,
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1.3.4 HEAHEBNE % Fl & B Perkin-
Elmer /2 8] DSC7 B E RPHBRAG RE 2 mg &£
H.A5BPT.U 20 K/min EEFEBE 170C,
HAREF 3 min LUEBR I 2,28 )5 LA 20 K/min 3
ERHNZER.BBAEAEMER DSC
%.

1.3.5 HHEAHEHBHNE KRB LEEAT
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1.3.6 £ 4 & ¥l 4 £F 66 W i *H*H
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§ Rt A UHMWPE B BRI .

Fig. 1 SEM photographs of the cross-section of UHMWPE gel fiber
a) Virgin UHMWPE fiber; h) UHMWPE/nano-Si(, composite fiber
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T %5y F RERL B ST B ) 35 30 BT s A .

Table 1 The sonic orientation {(f,} of virgin and nano-composite fibers

with different draw ratios

. Virgin UHMWPE UHMWPE/nano-Si0,
Draw ratio
fiber composite fiber
0 0.147 0.145
18 0.585 0.601
42 0.812 0.803
50 0.998 0.994
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Table 2 The crystallinity( % ) of virgin and nano-composite fibers with
different draw ratios

. Virgin UHMWPE UHMWPE/nano-Si0,
Draw ratio
fiber composite fiber
0 45.3 45,2
18 57.5 58.0
42 59.2 59.0
50 62.2 62.3
Table 3  The crystal size of virgin and nano-composite fibers with

different draw ratios

n UHMWPE/nano-5i0,
Virgin UHMWPE fiber

Draw ratio compasite fiber
Lpio; (om)  Lago;(nm)  Lpyiey(nm)  Lpyge; (mm)
0 11.8 13.9 11.5 12.7
18 10.4 11.6 8.8 9.1
42 8.6 9.1 6.9 7.7
50 7.6 8.3 6.7 6.7
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Fig. 2 Melting temperature of UHMWPE fibers with different

draw ratio
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Fig. 3 DSC crystallization curves of virgin and composite fibers
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Table 4 Mechanical praperties and coefficient of variation ( €V) of virgin and nano-composite fibers with different draw ratios

Virgin UHMWPE fiber

UHMWPE/nane-5i0; composite fiber

row mtlo ol cNidtex)/ CV(% ) E{(cNidiex}/ CV( %) e(% ) CV{%) a{cNidtex)/CV( %) E(cNidtex)/CV(%) (% )/ICV(%)
0 2.1/8.5 88.6/7.9 1398.7/9.1 2.4/9.0 89.5/7.3 1454.6/7.1
18 12.6/6.4 689.5/6.9 5.7/8.3 13.2/6.3 712.9/5.4 6.4/6.9
42 26.3/5.1 1203.6/7.1 4.1/7.8 27.5/6.2 1356.5/6.8 3.5/8.1
50 30.6/5.5 1359.2/5.9 3.6/6.3 31.74.9 1505.9/6.3 3.3/6.4

o : Tensile strength: E: Tensile modulus; ¢: Elongation at break
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Fig. 4 TMA curves of virgin and nano-composite

UHMWPE fibers
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Fig. 4 TMA curves of virgin and nano-composite

UHMWPE fibers
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PREPARATION AND STUDIES ON THE STRUCTURE AND
PROPERTIES OF ULTRAHIGH MOLECULAR WEIGHT
POLYETHYLENE/NANO-SiO, COMPOSITE FIBERS

YU Junrong, LUAN Xiuna, HU Zuming, LIU Zhaofeng
( State Key Laboratory for Modification of Chemical Fibers and Polymer Materials , Donghus University . Shanghai  200051)

Abstract UHMWPE/nano-5i0, composite fibers were prepared by the method of adding nano-5i0, in exlracting
stage , and the influence of nano-Si0, on the structure and properties of UHMWPE fibers were determined by SEM,
sonic orientation, WAXD, DSC, TMA and mechanical measurements. The results showed that nano-5i0, particles
diffused into UHMWPE gel fibers during the extracting stage , and they could be dispersed in nano-size in UHMWPE
fibers . Compared to virgin UHMWPE fibers, the orientation and crystallinity of UHMWPE/nano-Si0, composite fibers
remained unchanged, while the crystal size decreased greatly. After incorporating nano-Si0,, UHMWPE fibers

hecame both stiffer and tougher than the virgin ones, especially the fiber modulus, which was increased greatly from
1359.24 ¢N/dtex to 1505.90 cN/dtex . Meanwhile , nano-composite UHMWPE fibers displayed a better thermal and
thermomechanical stability .

Key words Ulirahigh molecular weight polyethylene fiber, Nano-5i0,, Structure, Properties



