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UHMWPERS i URL , 9 Rl 275 22 155 L ) 1 45
T AR A UHMWPELZF 4k, I $2  4n 20 22 3k
— 4R 5 A 7 UHM W PEZT 4 1) 437 A 58 18, 16 75
B — AP T2 S8R . GRHIsp’4%
TR B2 0 - A,k i i 4R AR — P I
“Heghity, BARW I B ARSI RE
MM . GRAVTIFRIERER G KL S
MR L T A RGEE, 2 A R ARHRL 27 Sk
BT o 2 — 2 RaEpise R, D mism
GRAEWS . 3 Hh ok 35 R S WM OBHERE o 5728 M fig
PR A YRR i A R EE R, H
i, T GRYFUHMWPEZN K & & 41k i 48 1k
ReWFsE MR, Ik, RS JEGRXTUHMWPE
YK S A MR B B H 5 A R R R e A AE O
BARZENIISSH M TENHME.

AWF5E LN UHMWPER) K FIGR A J5URE, il i
Y5 il 25 22 3 AR A 4 i I UHMWPE/GRY K & 45 47
4, @145 9 F 0 5B (transmission electron
microscope, TEM) M%< i HHUHMWPE/GR4H K &
AL AE O HOE 255 R H 28 75 13 4 1 Y
(differential scanning calorimeter, DSC){ iz fiff 57 it
YK G 28 A i AR RE s 38 5 U7 s il kAL
MK i FH 99 oK 2 G 2R e i) 12k e s FIH sh &
12243 B¢ (dynamic thermomechanical analysis,
DMA)fff 58 UHMWPE/GR #3025 M BE 5[] i F
FEGRXFUHMWPE i J£F 4E 251 . Bk fg . 1%
PERE . WHASPERE S h 35 ) 2247 o B LA

1 MEHSIE

1.1 FEENSAF

UHMWPE#; K, 4+ FmEMw=2.5x10°, Liff
WS AL TR A BR A Al A4 7= GR, A
WM E 7S JC R AR B B A BR S F A 1
WF . A A L N TR TARAH S
1.2 UHMWPE/GRKE & F4HmIHIF

¥ UHMWPER & . GR., 485 . HrEF %
IMAEEESH YT, 7E600 r/minfY 5% 3E T HT5
AR 520 minf5 R, RS UHMWPESL IR B
UHMWPESE: B 28 3 SUIBFEBF AL AE R Jin 44
XA IX, 52X, H3X | X, FHSXRE
31240 °C. 240 °C. 240 °C. 250 °CHI1250 °C
TIERIER, SUBFFR AR N - 28, BRI K
300 r/min; kLS B4 IR FE BT B AL,
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PN 22 LI Rl B i, BB % LR HLAIL Sk R R
260 °C, WizZp w22 fLAYFLAE 1 mm, FLECH
3209L, B B9 WD As 22 28 H K HE (20 °CR R
K HI TG mA K IR 2E 4T 2R 42 A (22 (K T
100 °C)F , DI ZHLIBIE g1 2201, 3K
3 T UHMWPE/GRA K G & 4 (SF 4t HAR 2
0.8 mm), Z4KGRIYHNA & 453 5] UHMWPE/GR
YR E A RRA %0, 3%0. 5%0, HKUICHUHMWPE/
GR-1% . UHMWPE/GR-3%, . UHMWPE/GR-
5%o0.
1.3 MRS 8N

B il 28 Ve VR 88 D) 1 5 3 ok o S H - I A
BE(TEM)(JEM-1230%4 ,  H A7 Ak #4425

8 FHUHMWPE/GRAN K & A £F 2 #41: BE o
M0 FH 22 78 F 3 i #L(DSC), Netzsch 204 F1%!
FEEHMIR, AR . 1R E IR (25 °C)
TR %180 °C, FHEHFIH10 °C/min, At
3% 450 mL/min.

S5 b (Xo#E LT A X715

obs
Xc= Ai x 100%
AH}

X, AHPS R SHRERAS . AHPR100 %58 4245
ARG YRGB AH D #1288 1/g™,

8 FHUHMWPE/GRA K & A &1 4 i) s A8
Ak 3 25 S 27 4 BT AL (DMA,  Netzsch 242 CH!,
PEEDPARB AR A TE, 4351725 °C. 40 °CLA K
55 °ClR T AT IR AR PERE IR . £F 4k i B AR T
REERZ G, ¥ UHMWPEZ 4 JH 45 4 Je 7 &
B, WA Je T 2Z 1A E) B 80 mm, LI A A 5L
95U B R AR 2 W IR S, XTUHMWPESF 4 jifi
T~ il GRS T, DAt I 2 g I 4R
BF, A AL BRI G 2 4 1 R L B [ 119
Ak, Fe DU A 2T AT A 1) 8 2 e (%)
L—Lg
~ Lo
Kb, LA IMERS NG A ALK, Lo Al
IS T HKIE

K FHINSTRON-44667 J7 B 0 5 ML (Instron 4466
A, FEDHTER M, MBRHESC/T 5005-2014
s I 2T A T S0 5 L 551 o R A R S R
(ET4EJEHE 500 mm, $7 41545 47300 mm/min). 25
TR N L YR AT SRR L IR PR R

€ x 100%
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2.1 UHMWPE/GRKE AU SN
GRE A H1%0 . 3%0 F15 %0 Y 4 K UHM

WPE/GR4 K & A £F 4 i) % i v 5 18 A 25 3R

IR, 2t it UHMWPE/GRAN K & A 4F 4k rh iy

GRYY K A 12 4K 0 5L B 40, i 5o 75 L
IR, 1 %0 F13 %0 fIK 25 1t (1 GRAT LA 5 BE 43 il 7
UHMWPERE{RHr, {H A7 7E — L8/ i GR AT R 4K
(l1-a, [1-b); B#GRA REAGHEIIE) 5% FE
LR IR AR (P 1-0), GRME R FA R4 ™
AR 5]

1 T RIGRE EHUHMWPE/GRANKE S A HBIER

GRE & 43 N 1%0(a), 3%o(b), 5%o(c)

Fig.1 Transmission electron microscopy for nanocomposite monofilament with different graphene content

The contents of the GR were 1%o(a), 3%o(b) 5%o(c), respectively

2.2 UHMWPE/GRE & A4 By M BE 7 47

K HIDSCX} 4l UHMWPEZT 4 H1 2 3¢ GRitk ¥
(52 A 2 YE AT PR R A0 A, A AR B B AN TR
GR % 1 YUHMWPE/GRY K &2 4 £F 4 i DSCHr it
M 25 AL (1812), DR AR 4l Je mal v 1o FR 153045 2]
() £F AE A it T B9 2R 0 45 R4 R (B13) R
AR GR & B I UHMWPE R B S 28 b AR R, X i3
WIUHMWPERLAA (1) Jr i J& B AN 32 GR 7 1= 1 5%
Wi, 2% & B AR A i 2R 25 R R, GRAGINAAT LA
P& UHMWPEST 4k () 45 i BE i 48 o el b s
PR A AERINIPE, Hd GRE 5 4 3%0 1HE i
SEA R B W
2.3 UHMWPE/GRHKE S AHEN S1F M RE

UHMWPE/GRA K & 5 £F 4k 1 1) 1 2 P g
MR G5 R PR, 2ot GRECPE A0 KR 90K 2 5 45
HE W R W S TAiUHMWPESE 4, H
i, MGRE T HM3% AT, UHMWPE/GRYIKE &
2 Y 1 W L R R R A O W, TR R
T31.9%(£1),

i EL AR e L 0 B R — 2 H 4

357 —4iff  pure sample
30 1%o
—3%o
25 5%o
g E 2.0 t
ey 15
®|.2 1.0 b
0.5
0t
40 60 80 100 120 140 160 180 200
I/ C
temperat‘ure

B2 FEGREEHUHMWPESKE &4
HIDSC4> # i £k
Fig.2 DSC analysis curves of UHMWPE
nanocomposite monofilaments with different

graphene contents

I, LT 24T 45 5 11 W 24 0 5 (£ 4k 45 19 9
Y — MR/ N T AT Y 2 i . il 3 X 4 UHMWPE
2 2 FTUHMWPE/GRAN K 2 45 £ 4 25715 58 J 11 e
R, GRE N 1%053% H UHMWPE/GRZA
KL G £F YR 25777 5 B Y 3 sl UHM WPEST 4 4 i
P, MR T 6%'53%, 1H5%0 1 UHMWPE/GR
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MAREEAENERE
Fig.3 The degree of crystallinity of UHMWPE
monofilament and UHMWPE/GR

nanocomposite monofilament

YK A A A Y25 T 5 B Al UHMWPEST 4 %
KR R %
2.4 UHMWPE/GRYKE A FH ST M B

UHMWPE/GRA K & 5 £F 4t 5 oK 28 5 e vk
FJUHMWPESF 4E A L8, 280k elo o 1) 2 2 H o
A5 R R R AR 2 0 N R, BB AR Mk s 15 2
Tk, AiUHMWPEZR 4k i i 28 5k R 5 28 5 40
$10.73%, UHMWPE/GR-1%02F 2 (1t 155 75 ik 4
SE 5 }0.55%, UHMWPE/GR-3%04T 4 1144 0.53%,
UHMWPE/GR-5%0£F 4114 0.62%, Hrp i A
BRI B N 3% I I i R i, AR T
27.3%(1%14).

Wi 5 it O 0L g R 3 R, T 1 A el A
P, RAREER S, X5 EELGREME

#1 HUHMWPEA % 57X FEIGRE £ I UHMWPE/GRAK E & T4 NS R H 148

Tab.1 Mechanical tensile properties of pure UHMWPE monofilaments and

nanocomposite monofilaments with different graphene contents

[ L3 (o) AL 2 S R G TR (N Ion) G E A
samples breaking strength coefficient of variation knot breaking strength coefficient of variation
UHMWPE 57.13 1.43 41.11 7.83
UHMWPE/GR-1%o 67.73 4.73 43.69 5.52
UHMWPE/GR-3%o 75.33 432 42.40 4.63
UHMWPE/GR-5%o 63.02 2.32 28.55 7.66
0.8 r Koekst o Ho3 NYE 2 g B i A8 S AR T 36.4%,
07 | S NHE 72 7 AR T27.3%, 7 N 52 7 i A 17
os | 20.4% , B4 1t i R ARG I 2 e £
@; os | FH
S E s ot weme 25 UHMWPE/GRAKE &4 D516
0.3 —a A GR % [ UHMWPES K & 4 4F 4 7
0.2 t e ~180 °C~180 °Cifi. & X [¥i] i) fif E B2 1 (E7) 45 #E

0 10 20 30 40 50 60
5} (8] /min
time

4 TREAZHEEMNUHMWPENKE &4
EERTHET R
Fig. 4 Creep performance of UHMWPE nanocomposite

monofilament with graphene contents at

room temperature

T K (E5), %t GRE I UHMWPE/GRE & £F
YA AN R 1H 8 1 VE R I AR R 15 3] TR
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+(tand)ZEfb M1 Ze 45 L W R, UHMWPE/GR4)
KE AR E B 4 UHMWPESLF 45 3494 452 5
GR & B 3% I UHMWPE/GRYN K & & £F 4 1y
E'FAAE [ — R F At At 5 & DL 46 UHMWPE
YRR K, X5 A g 2R 1 BRI gt 2 AR 3
A—F, FETERIME B I, ARIGRE &
[ G K B2 A £ i 4 15 G I 1) T 24 e AR e (R 6-b)
Bk 7 W Xt 1 O UHMWPE B 3% 55 1k 55 18, K[
GR E X PR ARG R AN K, offf A8 16 5 UHMWPE
By 4h A G, Hodh & ot GREYE 5 Bl UHMWPEFY)
oulft; 735 PR R U8 328 T 3 T 4
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1.2 r _3N
—5N
1.0 - 77N
g 08¢
S
506}
i 5
04 +
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time
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—3N
b 0%
=g 08F
i g
506 |
e 5
04 t
02t r—
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time
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5 ZHUHMWPE# 4 5 UHMWPE/GR7E
AEDERATHRER
()4LUHMWPEZT 4, GRE & 4(b)3 %0 [f) UHMWPE/GR4 4
Fig. 5 Creep rate of pure UHMWPE monofilament and
UHMWPE/GR under different forces
(a) pure, (b) UHMWPE/GR-3%o

3 iR

AWFEE L 7 22 AR i £ T UHMWPE/GR
Yk B ALY, RS T GRE # X UHMWPE
LRAELERE . BPERE . 1AM RE S AR P RE A

NEERE 7 T 40 M1, GREEUHMWPEZLT 4 {4
HIRk B T QORI S, TEGRE N 1%0 5
3%/ A R 5], H Y GRE HH K 5 B A
RIUL, TN 5% T B RN ™5, DSCISF
Mreaf R R, 20 GRUUHE J5 M UHMWPEZ K &
BAgEMLEHEA TR ERS, HYGREEN
3%o i 25 FE AR T 1 10.6%, X Al ig 2 i T GRIY
SIAE R TR O Ky FHER i — 45 5, ff
LR UEZE SR

5x10% 1

1%o
— 3%0
— 5%0
— 4liFt  pure sample

4x10*

<
[
g 3x10¢
i .
Fi
g9 2x10% |
bty
1x10*
0 L L L L L L ]
—-150-100-50 0 50 100 150 200
RE/C
temperature
(a)
0.6
—4iff  pure sample
1%o
0.4 3%o
H_’ 5%o
)
= 02
= 8
0t
-0.2 . . . . . . !
-150 -100 =50 0 50 100 150
I/ C
temperature
(b)

Bl 6 TRIGREEHAKRESLTUENE (a)F
tand (h)SBEEHIX &R
Fig. 6 Nanocomposite monofilaments with graphene

content E' (a) and tan o (b) vs. temperature

H4iUHNMWPESF 4k 4 3, UHMWPE/GR
YRR A A Yl B T I D A B R 45 T R
B MGRE 3%, Wi ALsE B S T 31.9%,
G571 T 45 A A B, TGRS 14 5 %0 1 44
KAZ A L1 2 45777 W 4 0 8 B S PR AR, XOR AT
GR7EUHMWPEJE (K r A1 5 7™ 51 it jl, 440 I3 m
B, Gy A BN A, ARG ) R
B . MG A M BE D7 I 20 BT, UHMWPE/GRY4 K
HEFAEN PG AERRAMA R T B ERE, M
GRF 12 K3 %o I PLIT A MR 2 iy de W B &, L
IEAS SRR T 27.3%, HAEANFEE T BEHRT
IS R A B TR . KR E A4
Z RN MER T AR, BT RO T4
BEMGRA ZEAHEAER, GREYGI AR LA RBR
Tl R M o FHER IR, BEARIG AR AR, 54k
UHMWPEZF 4 M L, 3 NIH & J1 40 K 52 & 21 4
() U A8 R AR 7 36.4%, 5 NfH & IR T
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27.3%, 7 NfEE JJ B FEAR T 20.4%, 257 fin Ay 15
SE 7 AR A I 725 P R A A I

283 GRECE 'O UHMWPEZF 4 (1) E' A He 4
UHMWPESF4E 447 $2 51, X 5 Wang %5 P ifF 58
it —3, RS EmaTRAYEEBRZMIZH
M RE S FEA ¢, XU 2800 GRYCME 1y LR 21
e kAR RIS B T B e, XS R
YUK ALY B2 RE R S A 6., Ik, &
1 GRECHE AT DA R KR = AR 4 R 8 11 . K
SCHRF B, UHMWPETEIGIR T Y BAA st id S 3R 2,
s B I AL i A g P SR GRXF UHMWPERY 3
AL AN IR E N B mRK BT o A
(IR 245 90 °C)X} i UHMWPEZE & X Ff} 3/t 52
FRAE B iz P, e i 7R 280 40 K GREC M I
[ 9 K 5 4 48 4 1Y otz 78 PN AR U 340 W Y 5 4 o
(E6-b), FHIYKGRYIMA T DL UHMWPE%E
B EAEH s, S5 R, Z IR
X HE B 22 o fFm AT DL s UHM WPES% Bt (] 11
MEAER 1, W2 ZBRIX A E R XA, Hf
LIk GR & i 3%0 i UHMWPE/GRA4 K 52 4 &1
YEFE i ol A8 N FE Y B R ]

UHMWPE/GR# K & & £F 4t B A7 34T 19 25
G IR L R R PG AR MERE, Tang®6
5 5 A AR E L R GRS in )
110801 1 2 G M R A B8 G 1) e 5 2 A R i A
WM, X5AMRNE I —8, IEHGRM
W] A g m R AW PG AR e . = PERE
UHMWPE/GRY4 K & A £F 4 ik /2 T 3z v el A=
PR ERZRERIRAA . G IR I B ) R A LA K TR
Vg D) 4 % A IR TAE R R o R R IR
JE M T UHMWPETE i A8 M B L B fg, fl7E
HEEEA R . WIS R IR . (R R ALK R R
B 1 D LA, o 1R 37 v 7% B ) A 45 40 3 v e L 1 58
BOPE A A 3] T RIFRE R &, X A UHMWPE
N HAZ A 28 d o 400K %) 0 T8 BRI T — AN B

wi .

SE R

[1] Debnath S, Ranade R, Wunder S L, et a/. Chemical
surface treatment of ultrahigh molecular weight
polyethylene for improved adhesion to methacrylate
resins[J]. Journal of Applied Polymer Science, 2010,
96(5): 1564-1572.

[2] Gao P, Mackley M R. Surface treatment of ultra-high

http://www.scxuebao.cn

[3]

[10]

molecular weight polyethylene to enhance adhesion and
conductivity properties[J]. Polymer, 1992, 33(19): 4075-
4080.

Hofsté J M, Schut J A, Pennings A J. The effect of
chromic acid treatment on the mechanical and
tribological properties of aramid fibre reinforced ultra-
high molecular weight polyethylene composite[J].
Journal of Materials Science: Materials in Medicine,
1998, 9(10): 561-566.

W, KM, SIEL, & e T EE KT
RS Tk, 2012(4): 127-132.

Huang A P, Zhu B C, Jia J J, et al. Research progress
and application of ultra high molecular weight
polyethylene[J]. Polymer Bulletin, 2012(4): 127-132(in
Chinese).

XIYE, KB, BRI, 5. 8RS o7 R L IR I R
SRt RE[T]. SRR L, 2005, 23(11): 36-40.

Liu Y, Liu P, Chen C S, et al. Characteristic and
application progress of UHMWPE[J]. World Plastics,
2005, 23(11): 36-40(in Chinese).

FER. BRE AR I8 0 50 B HAE L A 1) S
FHATHR[I]. K72 243), 2000, 24(5): 480-484.

Wang L M. Advances in the experiment study of ultra-
high strength fibers and its application in fishery[J].
Journal of Fisheries of China, 2000, 24(5): 480-484(in
Chinese).

RS, PN B, RELR, %S TSR
Y20 2% (M. AL 50 R, 2016: 1-57.

ShiJ G, Sun M C, Yu W W, et al. Fishing equipment
and engineering synthetic fiber rope[M]. Beijing: China
Ocean Press,2016: 1-57(in Chinese).

AR, N, PR, SR BUXGR A DRE R R
[M].Ab 5T R, 2016: 64-82.

Shi J G, Sun M C, He B. Seawater anti-storm cage
engineering technology[M]. Beijing: China Ocean Press,
2016: 64-82(in Chinese).

BT, R, WP, & e T RERE ST
R SR FH AR AT, 2011, 39(2): 19-21.

Li Y Q, Zhu B C, Huang A P, ef al. Research progress
and application of ultra high molecular weight
polyethylene[J]. Guangzhou Chemical Industry, 2011,
39(2): 19-21(in Chinese).

E&, WL, fE, % UHMWPELT4ET R 5 47
BUR[I). AR, 2013, 3(5): 192-198.


http://dx.doi.org/10.3969/j.issn.1002-5219.2005.11.016
http://dx.doi.org/10.3969/j.issn.1002-5219.2005.11.016
http://dx.doi.org/10.3969/j.issn.1001-9677.2011.02.007
http://dx.doi.org/10.3969/j.issn.1001-9677.2011.02.007
http://dx.doi.org/10.3969/j.issn.1002-5219.2005.11.016
http://dx.doi.org/10.3969/j.issn.1002-5219.2005.11.016
http://dx.doi.org/10.3969/j.issn.1001-9677.2011.02.007
http://dx.doi.org/10.3969/j.issn.1001-9677.2011.02.007
http://dx.doi.org/10.3969/j.issn.1002-5219.2005.11.016
http://dx.doi.org/10.3969/j.issn.1002-5219.2005.11.016
http://dx.doi.org/10.3969/j.issn.1001-9677.2011.02.007
http://dx.doi.org/10.3969/j.issn.1001-9677.2011.02.007
http://dx.doi.org/10.3969/j.issn.1002-5219.2005.11.016
http://dx.doi.org/10.3969/j.issn.1002-5219.2005.11.016
http://dx.doi.org/10.3969/j.issn.1001-9677.2011.02.007
http://dx.doi.org/10.3969/j.issn.1001-9677.2011.02.007
http://www.scxuebao.cn

3

JEISCHE, A5 TR R 0 T i R LR A BRI AN K 5 AT AR S S I AR T 703

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Wang L, Min M H, Shi J G, ef al. Research progress and
production status of ultra-high molecular weight
polyethylene fiber[J]. Material Science, 2013, 3(5): 192-
198(in Chinese).

AR, MR, B TR R LSRR S RE R ).
SRR, 2010, 38(6): 93-97.

Su R J, Huang A M. Progress in modification of ultra
high molecular weight polyethylene[J]. Plastics Science
and Technology, 2010, 38(6): 93-97(in Chinese).
2R, XL, WA SR SO R R B S ).
KL, 2000, 29(4): 35-37.

LiCQ, LiuGY, TulJ S. Advances of plastics
modification technology[J]. Plastics, 2000, 29(4): 35-
37(in Chinese).

S TR IR R I e SO R R 0], AR AL
LA FT, 2005(6): 232-234.

Lu Q. Properties and modification of ultra-high
molecular weight polyethylene and its application[J].
Journal of Agricultural Mechanization Research,
2005(6): 232-234(in Chinese).

¥, BEIEAL. B T R IR SR I (0], SRR,
2002(2): 31-33.

Ming Y, Jia R L. Modification of UHMWPE[J]. Plastics
Science and Technology, 2002(2): 31-33(in Chinese).
MRS, W0, 2515, 5. Mmn TR LR 4
U AR T RE R U [T). A £ 4E, 2003, 32(2): 15-17.
Chen J W, Pan W L, Li Q Q, et al. Investigation on
modification of creep behavior of UHMWPE fiber[J].
Synthetic Fiber in China, 2003, 32(2): 15-17(in
Chinese).

W, BB, KEM, & TES5BEERY 2
UHMWPESF4E ) 45 ¥ 5 1 RE[T]. A R Er4E Tk, 2014,
37(4): 67-70.

Wang P, Wang X W, Zhang Y M, et al. Structure and
properties of UHMWPE fibers prepared by dry and wet
gel spinning processes[J]. China Synthetic Fiber
Industry, 2014, 37(4): 67-70(in Chinese).

X, R, BT, . BRI ik & m T
BROBAFIEMIEREMAT AT KiE5REY,
2008, 26(1): 20-22.

Liu H, Zhou Y H, Hu X F, et al. The drawing property
research of gel-spun UHMWPE fiber[J]. Chinese Journal
of Colloid & Polymer, 2008, 26(1): 20-22(in Chinese).
FAE, XINEHE, #EF. e TE R LI R BR

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

HEJR[I]. B8, 2014, 43(5): 31-35.

Wang F, Liu L C, Xue P. Research progress in
preparation technology of ultra-high molecular weight
polyethylene fiber[J]. Plastics, 2014, 43(5): 31-35(in
Chinese).

MU, TR, RINK, 5. 97 L6 WK EX
UHMWPE i Ji 21 2 B UL A % RE (5200 (7], 75 A%
YT, 2011, 34(4): 1-4.

Xiao M M, YuJ R, Zhu J J, et al. Effect of spinning
solution concentration on extraction and tensile
properties of UHMWPE gel fibers[J]. China Synthetic
Fiber Industry, 2011, 34(4): 1-4(in Chinese).

WM, ERM, R#EE, & IEEg 256 &
UHMWPE/MMTX & £F4E Wi 72 [T]. & et 4, 2011,
40(3): 5-9.

Zhen W Q, Wang Q Z, Wu ] X, et al. The preparation of
UHMWPE/MMT composite fiber by melt spinning
process[J]. Synthetic Fiber in China, 2011, 40(3): 5-9(in
Chinese).

SR, £ ICHR, W55 . 45 9T UHMWPELT-4E 75 fir feh o A2
MRS 5 D15 e (D). miar T RERL A 5 TIRE, 2014,
30(3): 80-84.

Zhang Q, Wang Q Z, Chen Y. Structure and tensile
properties of melt spun UHMWPE fibers in drawing
process[J]. Polymeric Materials Science and
Engineering, 2014, 30(3): 80-84(in Chinese).

Xia F N, Mueller T, Lin Y M, et al. Ultrafast graphene
photodetector[J]. Nature Nanotechnology, 2009, 4(12):
839-843.

Kuila T, Bose S, Mishra A K, ef al. Chemical
functionalization of graphene and its applications[J].
Progress in Materials Science, 2012, 57(7): 1061-1105.
Lee C G, Wei X D, Kysar J] W, et al. Measurement of the
elastic properties and intrinsic strength of monolayer
graphene[J]. Science, 2008, 321(5887): 385-388.
Balandin A A, Chosh S, Bao W Z, et al. Superior
thermal conductivity of single-layer graphene[J]. Nano
Letters, 2008, 8(3): 902-907.

Jose S, Aprem A S, Francis B, et al. Phase morphology,
crystallisation behaviour and mechanical properties of
isotactic polypropylene/high density polyethylene
blends[J]. European Polymer Journal, 2004, 40(9): 2105-
2115.

MREESC, WEI0OE, TR, &, F 4545 5k

http://www.scxuebao.cn


http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1001-9456.2000.04.008
http://dx.doi.org/10.3969/j.issn.1001-9456.2000.04.008
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1007-9815.2003.02.004
http://dx.doi.org/10.3969/j.issn.1007-9815.2003.02.004
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1006-9828.2014.05.009
http://dx.doi.org/10.3969/j.issn.1006-9828.2014.05.009
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.03.002
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.03.002
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1001-9456.2000.04.008
http://dx.doi.org/10.3969/j.issn.1001-9456.2000.04.008
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1007-9815.2003.02.004
http://dx.doi.org/10.3969/j.issn.1007-9815.2003.02.004
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1006-9828.2014.05.009
http://dx.doi.org/10.3969/j.issn.1006-9828.2014.05.009
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.03.002
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.03.002
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1001-9456.2000.04.008
http://dx.doi.org/10.3969/j.issn.1001-9456.2000.04.008
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1007-9815.2003.02.004
http://dx.doi.org/10.3969/j.issn.1007-9815.2003.02.004
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1006-9828.2014.05.009
http://dx.doi.org/10.3969/j.issn.1006-9828.2014.05.009
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.03.002
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.03.002
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1005-3360.2010.06.017
http://dx.doi.org/10.3969/j.issn.1001-9456.2000.04.008
http://dx.doi.org/10.3969/j.issn.1001-9456.2000.04.008
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1003-188X.2005.06.082
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1005-3360.2002.02.009
http://dx.doi.org/10.3969/j.issn.1007-9815.2003.02.004
http://dx.doi.org/10.3969/j.issn.1007-9815.2003.02.004
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1001-0041.2014.04.018
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1009-1815.2008.01.008
http://dx.doi.org/10.3969/j.issn.1006-9828.2014.05.009
http://dx.doi.org/10.3969/j.issn.1006-9828.2014.05.009
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.03.002
http://dx.doi.org/10.3969/j.issn.1001-0041.2011.03.002
http://www.scxuebao.cn

704 Ko kAR 43 &
BEMIR R[] mo T EES 5 TR, 2004, 20(2): from solution[J]. Polymer, 2001, 42(24): 9801-9808.
114-117. [30] Pegoretti A, Ashkar M, Migliaresi C, et al. Relaxation
ChenJ W, Pan W L, YuJ R, et al. Relationship between processes in polyethylene fibre-reinforced polyethylene
molecular structure and creep properties[J]. Polymeric composites[J]. Composites Science and Technology,
Materials Science and Engineering, 2004, 20(2): 114- 2000, 60(8): 1181-1189.
117(in Chinese). [31] Alberola N, Cavaille J Y, Perez J. Mechanical y and 8

[28] Wang X, Gong L X, Tang L C, et al. Temperature relaxations in polyethylene-I glass transitions of
dependence of creep and recovery behaviors of polymer polyethylene[J]. European Polymer Journal, 1992, 28(8):
composites filled with chemically reduced graphene 935-348.
oxide[J]. Composites-Part A: Applied Science and [32] TangL C, Wang X, Gong L X, et al. Creep and recovery
Manufacturing, 2015, 69: 288-298. of polystyrene composites filled with graphene

[29]  Sirotkin R O, Brooks N W. The dynamic mechanical additives[J]. Composites Science and Technology, 2014,

relaxation behavior of polyethylene copolymers cast

http://www.scxuebao.cn

91: 63-70.


http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://dx.doi.org/10.3321/j.issn:1000-7555.2004.02.030
http://www.scxuebao.cn

33 JEISCHE, A5 TR R 0 T i R LR A BRI AN K 5 AT AR S S I AR T 705

Structure and creep properties of UHMWPE/GR fishing
nanocomposite fibers

ZHOU Wenbo ', YU Wenwen >,  SHI Jiangao >

(1. College of Marine Science, Shanghai Ocean University, Shanghai 201306, China;
2. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: The ultra-high molecular weight polyethylene (UHMWPE)/graphene (GR) nanocomposite fibers were
prepared by melt-spinning. The effects of GR contents on the structure, thermal properties, mechanical properties
and creep properties of UHMWPE fibers were studied. The results show that the GR in UHMWPE fiber matrix is
uniformly disperse at nanometer-scale thickness. When the graphene content increase to 5%o, the GR shows large
agglomerates in UHMWPE fiber matrix. Compared with that of pure UHMWPE fiber, the tensile strength and knot
breaking strength of GR-modified nanocomposite fibers are significantly increased. Introducing a certain content
of GR can effectively enhance the creep resistance of UHMWPE and reduce its creep rate. When the nano-
graphene content is 3%o, the breaking strength increases by 31.9% and the creep rate decreases by 27.3%. When
the nano-GR was being introduced to UHMWPE, the interaction between the nanoparticles and the polyethylene
segment was enhanced, and the limited amorphous regions near the grain boundary increased, and the a transition
peak increased and broadened gradually. The nano-modification technology can significantly improve the
mechanical properties and creep resistance of ultra-high molecular weight polyethylene fibers. The results provide

a theoretical basis for the high performance of fishing materials.
Key words: fishing; UHMWPE; graphene; nanocomposite; structure and properties; creep
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