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Tab.1 The content of iPP, MHMWPE and EPDM for

various blending monofilaments wt%
A .
MHMWPE iPP EPDM
samples
MHMWPE 100 0 0
80/20 80 20 0
90/10/2 90 10 2
85/15/2 85 15 2
80/20/2 80 20 2
70/30/2 70 30 2
80/20/5 80 20 5
80/20/8 80 20 8

TRy 5320, 345, 350411350 °C. MHMWPE/
iPP/EPDM) A £ 4 48 — IR #IK W 5 42 A 1 4%
MHMWPE/iPP/EPDMILIR B 22 . 22 F A2 2 R
0.2 mm, 7KL BE 53 5 R 97H198 °C, R H]
22 A £ 8.3,
1.4 X5 RAE

278 F L (DSC) IR R F Netzsch
204F 122 75 471 s PN (1 1 ) 0 e o VR . 22 2
W, ARSI R THE 2180 °C,
FHE 35410 °C/min, A9 & 0 50 mL/min,
G IEX e = (AAFI’;;) x 100, Hrt, AHP Y95z
MRS, AH O N 100%58 4245 i 10 5 A 0 15
P R R 2 % 288 T/g, BINK ~207
WU Bh 3 1547 2K i Netzsch 242CH 2h 25
T M (BB E, PR ), JRIE 30 um,
LFYETEK J120.005 N, Jek HIR AR IR 2180 °C,
- PA3 °C/minfy) FHE R TF 2150 °C; 2= e
K FHINSTRON-4466% J7 GE 0 AL (32 [, P AR
F)IESC/T 5005-20 1455 76 5 I T I, 25 4k
FE 500 mm, 74 HEE /300 mm/min. FE5
K10, BCOEHE, R4 4k 12558 % (o). 45
TR (o) FIMT R K R () o NP LLITHE I
URra B, Ji i ] o 22 () — T0 E BT 4R A

2 HiR50H

2.1 iPPEEMEI

MHMWPE/iPP/EPDM L i B8 22 [t W 24 53 B
FN4E 5 om B ¥4 FHDPEXS L RE . AN [A] [l)iPP4; &
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Bl 245 T A [EiPP & & W MHMWPE/iPP/
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Tab.2 Mechanical properties and coefficient of

variation of blending monofilaments with

different iPP contents %
FE
o(cN/dtex)/CV o(cN/dtex)/ CV &/ CV
samples
90/10/2 5.94/1.2 3.94/3.6 12.1/5.1
85/15/2 6.36/0.9 4.15/4.0 13.2/4.1
80/20/2 6.46/2.1 451122 11.8/6.5
70/30/2 6.48/1.5 4.34/3.1 12.6/4.6
MHMWPE 6.38/2.2 3.58/4.3 10.0/5.5
HDPE 4.10/3.2 3.28/4.5 13.9/5.3
=
R = MHMWPE
ZE3I=
=553
80/20/2
70/30/2
~80/20/5

80 100 120 140 160 180

5 /°C

temperature
E 1 MHMWPE/iPP/EPDMiLE 8 22 fDSCHi %k
Fig. 1 DSC heating curves of MHMWPE/iPP/EPDM

blending monofilaments
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Fig.2 Temperature dependence of (a) E' and (b) tano

for blending monofilaments with different iPP contents

(Kl2-a), XULBAIPPIY G AN T 3R 522 14 k)
ORI, 355 TR B 22 1 48 R E R N 56 (363).
MiPPF i N 20 wt%ht, Al —iR N AR R0
E'R B KA . 7858 iR TS By, R IR
PP (10 IR B 22 1)l A T 380 9 A B 73 g (1] 2-
b), HXF R A9 IR EE Fltand W E (tand,,, )3 T % 4.
Horr, AR B A 5 55 04 X . MHMWPE R
BEESALEE A AT, BEIPPA RN, T A
ARAE, H tanoWE B REAR . i X BLAY B AF (o
AR5 R 20 45 i X 52 BRBE B Y B o A
BRI TIREEM, WK
BEBE o, HA A B sh kR, MHMWPE
B H AL IR 2R 22 S5 R BEAG I pRA Bt 0 . b oh, 3L
TR 5 22 WP IS 5 B PP A A 3t U4 35 B MHMWPE o
b I 55 -
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=3 HEBLHMHMWPEE S . MHMWPES R E . iPPEAREMNRERE

Tab.3 T, percent crystallinity of MHMWPE, percent crystallinity of iPP, and total crystallinity for blending monofilaments

i MHMWPE##5 £1/C MHMWPE¥45 i1 J¥ /% PP i1/ % BRI %
samples Tm of MHMWPE percent crystallinity of MHMWPE percent crystallinity of iPP total crystallinity
MHMWPE 134.1 52.7 0 52.7
90/10/2 1359 5.2 9.9 55.1
80/20/2 135.8 1.2 17.1 58.3
70/30/2 136 2.1 21.7 53.8
80/20 136.4 1.8 18.2 60
80/20/5 136.2 1.1 16 57.1
SEiPPE 23T L3E M NFESHHEN N N
4 ARERIPPEEMHEBLBTHESHNEZN (3T T e (3) . 76 JIR B 22 h 5| A EPDMZZ
Tab.4 Dynamic mechanical parameters of blending PEEB S B2y MIPE TR, sREEHAHN %, mE3-b
monofilaments with different iPP contents ;:F. Eiﬁl 15 f&ﬁm%ﬁﬁl j( R , 'QMHMWPE /iPP
TE T e avry SOUIRM ML, IR TJLTE R,
MHMWEE 134.6 55.0 0.124 0.231 tanaméﬁiﬁo Fﬁ%EPDME@%I/\ ’ a%’}“%ﬁﬂfﬁ%
~134. : < - TR, TR tand W {1 i
90/10/2 —133.7 56.3 0.114 0.226
4x10*
80/20/2 —133.4 61.7 0.106 0.213
70/30/2 -133.8 66.0 0.098 0.201 3x10*
< ——80/20
. TS S L AL e & ——80/20/2
XFMHMWPE/iPP/EPDM:E IR 522 5 27+ ¥ BE 1 52 ) = 2x10° —— 80120/
H|F3S5, WHMEPDMJ/5, MHMWPE/iPP/EPDM =
SR R 22 (Y W B0 R R, A5 TOREER R, T 1x10%
MHMWPE/iPP/EPDM iR . 22 (1% Wt 24 it J35 71 I 22
J3E DU I 22 32 K i Z/°C
temperature
DSCArHr &5 52, MHMWPERMIiPPH T, JL (a)
P A FEEPDMAY AL AL AE AL (K1), H45 & B2 i A 0.24

TR, EPDMuE—E0 3R T MHMWPEAiPPH) 4%
il o0 T P (T A P AR
A[FEPDM?; # i MHMWPE/iPP/EPDM L i 0.16

0.20

2=}
3 5 — =1 T, —8020/5
PR 22 I BRI FE N T 5 R A AR il £k B R 8 012 _0'9160 140 120100 0
MHMWPE/iPP/EPDM: {1 5122 [ E' ffi EPDM 7 £
= N o 0.08 —80/20
#*5 TEIEPDMEExtHRBRELZ NFMERE : ——80/20/2
g LA Y
Tab.5 Mechanical properties and CV of -150 -100 -50 O 50 100
blending monofilament with different EPDM contents % i J5/°C
temperature
=]
i o(eN/dtex)/CV  o'(cN/dtex)/CV &ICV (b)
samples
80/20 6.75/2.5 3.25/4.2 10.5/6.0 E3 TREIEPDME & 355 8 2 (a) ' F0
80/20/2 6.46/2.1 451122 11.8/6.5 btand5EEMXH
80/20/5 6.39/2.6 4.66/3.2 10.7/7.1 Fig.3 Temperature dependence of (a) E'and (b) tano
for blending monofilaments with
80/20/8 6.22/1.5 4.68/3.7 8.8/4.4

different EPDM contents

http://www.scxuebao.cn



3 KREE, % . MHMWPE/PP/EPDMifa ] 81 22 1) J1 2R RE 5 3h 8 J1 2447 M 477

3 iR

W =orHIR Y22, 4 T MHMWPE/iPP/
EPDMifi Ffl 822 . BEiPP& & (U3 i, MHMWPE
T, FEARAS , 25 R TR iPPALGY 5] A Bk
W T MHMWPER %5 fi 56 5 B B, i HoA 77 MR
fi%. &55E TR MILR A2 iPPE &N,
MHMWPEFIiPPH T, B b AN K, T iPPZY i 1
e, EEs SRS N, [ B MHMWPESS & & R
K 3% — 7 1 2 A MHMWPEZ 23 (108 70, 5
— 5 T & T IR B 22 PP S MHMWPE K 731
S (AR B 4525, PR T MHMWPE K 3 1 — &
WA S AR 1932 3, [ MHMWPERY 45 5 5 T %
A, Sha& S50 brh, tanoie IR A0 B 5
gidm . WER . T EWEFEVMEL, BT
iPPor FHERAL TR O THEMZ 3, M3
HT R A LR TR, SR SR
7R (ol A8 )Xot O R 3B M 24 i IX R 0T A7 R e Bt
(R iz gl T N A5 RE R I (tand,,) B B
T 0 et g, X £WiPPR S| ABRE TR 2 M
S5 RN FEERYIZ 3. YiPPE i 20 wi%el
MHMWPE/iPP/EPDM I {5 51 22 b4 A6} 1) Wy 24 568 3 4
b 30 HDPEBA 22 B4 i1 T 36.5%, £S5 sm e fin 1
37.5%. AEEREEH, ZooR bR
T8 R M /3R N M PR 24 455 38 HDPE PR 22 K7 24 5%,
JEHRR32.3% . 45 1R TR R25.6%. FH L ook
IR 221K % , MHMWPE/iPP/EPDM = e 3L iR 8124
TR 2 B A 0 i 0 Dy 240 B N 25 iR . 7R IRy
W 245 FE A A TR, LAMHMWPE/iPP/EPDM
LR B 22 4 )35 A3 3l HDPEZE N, BE {1k 1 4
W 55 35 56 2 ] A RE I 8 SR B T/, A
1T S5 el A 77 1 R RE DRI BEL o TR P 22 Wy 2 5
JEE T 4 v Bk T R v Y o A B R R
IRy R BE 7 ) DO R A 3 S I R T, PR
TR ING HFIEADG . ASEsrh, MHMWPE
S5 S e AR BE N AL D BRPPAA Al X 3R
B —#B5riPPECH T i, &5 T MHMWPE 45
fmad TR, 9 — 8B 5 MHMWPE & B0k 43 18 56
Fo WO 2 m BRI RS B ke T BE S L
S B I RO 4 B A G . HiPP N30
wt%If, iPP5MHMWPEAH /> B R, 2630 B
22 RMACWT , I mlvg B v, g5y R
TR

MEPDM & &34, —JCHRMTJLT AR,

tanol 745 5, Ui I EPDM P (k4% Br 5 MHMWPE
A E R, ko B B R % 40 25 1
TIRZRMNAE. BELEEPDMIITI A, afl 75 7 [f)
G, HXF R tans W fE 3G N . SHIRIA R PR O
g5 i X T A2 B Ay T4 By B iz s AR 1 R
5, AE IR B X (R] IR A R B A P
o YEPDMMYS Z 8 wt%lf, 51758 EAH I =0
HIR B2 IR R38N T 44%., SEPDMILIR)G,
TP HE AW A AE A, 3052 ) B P R
Ao T < s R P T % A L R % 3]
A EPDM T i (B I B 1% o B 22 2571 3 B R/
SEER DG, A R B AR A A0 H A A
Ztf . —RIEMRBTR RN, EAEARAR
SRR R, 2R RNEAEEZNY
PRAZEE 5202 fEMHMWPE/iPP — G H 22 1R &
e, T A A A PR 2E . MHMWPERL &
KA AR . I AEPDMJG, 47 T MHMWPE
PP [l fY A AH 2P, MHMWPEE § X 194
PRAZIC 3 hn, Nz g Al DA AMHMWPEAH
& B|EPDMAA , 1E Jy 51 A& A EPDMER AT DL K
L QL T = N | vy N (R DI 3 b N
KU, EPDMIIINA RE i — 25 o35 B0 22 (1 ) 14 il
SETRRE
MHMWPE/iPP/EPDM AL R 5 22 HAT w5 45 15
JERF, WAL T Wl A e P g L S R S
Fr5H L BT ) B AR AR S BRI R R, AT
P v v L ol o) B A B S ) etk . ARSI
ST PR S B A AT R Z R B OCHE, i E
B [ L 4 R T R 4 i R R, n 4k gy
JINEPDMIY) & i, ANSEG R = oe R S 24 7 il &
TGRSR 2, MEARA SR, &8 T
LG R S Rt AR s 2z R S R
0 FH 2T 2 bR} 0 1 e R L TR Y i R B
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The mechanical properties and dynamic mechanical behavior of
MHMWPE/iPP/EPDM fishery monofilaments

YU Wenwen '?, SHI Jiangao ¥ CHEN Xiaoxue?, MIN Minghua 2
WANG Luming >, SONG Weihua '

(1. Key Laboratory of Marine Fishery Equipment and Technology Research in Zhejiang Province,
Zhejiang Ocean University, Zhoushan 316022, China,
2. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: With the development of aquaculture, it is an important development direction of fishery engineering to
design new types of fiber nets. Polyethylene is widely used in fishery because of its high strength, light weight and
cost-effectiveness. However, there are also the problems such as easy to damage for ordinary polyethylene fiber
net in aquaculture. Middle high molecular weight polyethylene (MHMWPE) monofilaments have greater
molecular weight, higher strength and cost-effectiveness than high density polyethylene (HDPE), which can be
prepared by melt-spinning and drawing process. To obtain better mechanical property, we should be willing to
modify MHMWPE monofilaments. MHMWPE, isotactic polypropylene (iPP) and ethylene propylene diene
monomer (EPDM) were melt blended to spin fishery monofilaments. The effect of the iPP and EPDM contents on
the dynamic mechanical behavior and tensile strength of the blending monofilaments was studied by thermal
property analysis, dynamic mechanical properties analysis and mechanical properties testing. Results showed that
T, was influenced neither by iPP content nor by EPDM content. The degree of crystallinity and the maximum of
loss factor (tand,) for MHMWPE decreased while the temperature of a-transition increased with the increase of
iPP content. In addition, the degree of crystallinity decreased, a-transition moved to low temperature and the value
of tand, increased with the increase of EPDM content. The stretching strength and knot strength increased by
increasing iPP content to a certain value. The toughness and knot strength of the fishery blending monofilaments
were further raised by blending of EPDM.
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