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8 2 -3l O R A M i R O /MR R 2 4 (UHMWPE/LLDPE) il & 43 F it
/R g 1 (UHMWPE/PE-wax) L1847, LLAR 3% 59 D0 A5 DU 28 A1 e W7 % B SEM BF 58 K [ i i UHMWPE
of TR W U AR AT Sy FRE A 0 T S A Ak 1 B2 W, G 2 UHMWPE 78 218 47 vh ik B — 2 Wk B T 4R T B 20 25 4%
R 917 484k, UHMWPE/LLDPE St IR 4 78 i A8 U 52 v AH 250 B 47, 24 UHMWPE iR )JE KT 0. 84 % (wo) ,
BV 55 32 % YR 3 (AT 18 43 F £ VA1 38 3 5 3 F 0y A A 2 AT 92 A BB % e 88 ) 1) 4 A o 0 3 0 il 4 A 10T X
AR 5 AR TE O Y 2 S W RS AT R T 45 4 AL T IR TR s B IR) 49 il 4 3 98 UHMWPE [ % i 2 K+
0. 84 % (w) B} fiff e A 1t 32 i 4% X, UHMWPE R 28 45 ikl . RAS FRIKTHE 5 F & MR LIEEEN
SLk , UHMWPE/PE-wax 318 47 /%) B ] 49 5 76 1 BE 0. 84 % (wt) (If T 38 B e B 1Y 4 %) B A g A 4 34 i 9] L
it SEM Mg UHMWPE/PE-wax 218 ) I 7 i . & BLZ R T JF 8 1 B0 220k W 25 4 . 32 W1 T 4 485 7 9 4% 2%
LATIOBIA

KBRS TFREREO: SR, LR, WA

R FERREOE O FREET 100 70 &% ER K, UHMWPE) DL K 0 5> 7 4 F3R A% 2 16
JEE AT LAARAIE & DX FLAE BT 2 o (L LA A RE TG AT EL 480 A% TS e L B R 1 Y0 i S R . AR L BB K Y o T B
Wl B A WA 2 P M BRI £ (topological constraint) B 4 4% 5 (entanglement) , [& & K , 48 45 &5 U 49
T A3 A I 1R AN 38— Rl B R T AR ARG B RO T T RES . B, 9 T g
I FH P B9 S 85 R T 5 AE Tl in T. UHMWPE i #5 f 2 (9 4 £, Smith M Lemstra™ 8 223K
UHMWPE ¥ fift £ KL ) GEBE = I AD B R/ T 5060 (wo) L 85 R EAR T UHMWPE S 453 L 2 5
T UHMWPE Jin T 68 N 2RAS T SR i 5k BE LT 4 . AN SR AE A i 2k 8 vp 40 i) 0 A k7 - 4 285 5510
TE 1 IR B A i DX 45 B0 T T A B A3 e AR 1 2 5 B0 /L B B B ) 4 L 0 R as Bl PR
SN TR AT AR B 2% . Rastogi 885 783 5 TS T R TAE A AR ARG I ARG 4 £ 500 o 88 199 2% 1 1l 2
HHLT gL UHMWPE, 55 4b, Rastogi' MK 33 Fft TG 48 25 56 25 i SR A 0 0 il & I 18] 77 7 1 3R
VAR A LA I B (I ARG B iR L T SRR, dR 3, Kornfield %55 {2l T 78 £ 0 Y M 54 B o
A LLDPE, il 7 %) A= k¥ 22 BE W K45 R UHMWPE, [6] i 25 54 AR G 9 2 3L 200~500nm
JEL B f1 4 48 IR 48 A8, O 48 AR 2 45 1 () UHMWPE 44 2K 4K o] 1 1F 5% 0 A AR 5 285 31 5¢ 42 48 45 45 0 %
M HEA T

UHMWPE 58 %/ TR B 2 EHE T s2 s UHMWPE hn T fe ok 3% %2 TR B 2B A
R 3 TR B 105 25 (6], B AIK UHMWPE (2825 % F . [FIB X TR FE R O 5 . Hrkge d 14
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Rl KBRS TRBERESEW . YR T MK MEE . AWERCIRES T UHMWPE 44 2 1 2i
Zi7 PEAN R BT RO X — RS IR A 5. 40 50 AR Flory™ ™ Rk B AL i A AL
18 FHGETE 2k WA & 2 T HECE AR VR D I 28 20 Al S0 T 0 SRR JCHRZS 48 A VW 03 1 B 1) AH E
BB REIML RS M. de Gennes™ R T AR IS, 2 0 TG AL A B W B (overlap concentration) ,
IIRAL 755 73 5~ 2 A 32 W 5 30 T e 1y 4 AT 5 ME RIS P 9 2 X R v W5 I MRS IR A 7 TR B . B W)
TEIAREE D) % R — A B B . IR 2 7 VR R T 4 W B S A o it n 7 78 BIF 9 2R A i B T
Oy FHERIYH XN 9T 4> FAE g S5 R AE TR . Kroger 28 AR S A1 - 5 43 1 35 71 2% (NEMD) £ 41
WEFETC P45 G W I R 09 R PRG54 S A T B iR 8 i s 3 R 1 R 8 L IR T Cox-Merz FLIN . 5K
FEAEE RS L Ak X 2 R I S0 SR W LT BT O B R L A5 SRR B, UHMWPE 7E3 B 1. 0%
(wo) LA B[ £E LLDPE J&4R thJE i 0 2% 4548 . UHMWPE 5 Je 0K v JE il 0 25 4548 J5 f 25 JE 52 97 o . X
WRHE— T e UHMWPE 7 3 i rh 28 25 42 41t 7K 8l . 5 T . Bailly, Rastogi 57 " "W 4R 3E T R AE
UHMWPE % 25 i3 F2 (19 75 1% BRIl g 28 34 200 48 UHMWPE A4 i) 85 U145 8 Bl i 1] 09 728 Ak 72,
PRI BICRZS AK Jr FHEd k  HOH BRI 3 3k B R ) 2 e T AR a2 R G R RO B =
ARG, SR IA WL TRIERCARS T UHMWPE #2128 47 0 i BF 5 1 £ M IR BOIR S F By G
FETCARZ A A BN BE A B R AR 90 SRS 1 T A TR

Z B 5> WA 78 AR SCE RS0 /N7 1 5 O S B R (matriso) 908 &5 3 W0 TP R 0
77 Csolvent) A M 78 1 73 T4 A T UHMWPE (94982517 J9 U B2 7 R 3 W e 4% UHMWPE [
HEgELE AL, [, UHMWPE 5 5 246 8 B AT A R B9 46 7 250, B B Mo i o 4 e TR 3k o 4
Fr TR O M/ AR R 0 (UHMWPE/LLDPE) FlHE & 7> T & B O/ B L)@ (UHMWPE/
PE-wax) IR ¥ » LAHR 3% 55 U195 72 0 38 0 e 7 4 1 SEM F 5% AS [ vk BF UHMWPE i 338 9 3 A8 17 R Al
AR IE S50 28 AL 3 R A 52 0 L 38 28 UHMWPE 16 “BRi i 17N i 5% 20 28 45 W) 1 28 15

1 S5 o

1.1 FEEMN

SRR R SRR R RS I R SR A . SRS B R 24 (LLDPE) , 845 HSE-1003,DOW ;=
fheM,=2X10°g/mol, T,=124°C, BZ M (PE wax), #% 110P, Mitsui /=i M, =1000g/mol, T,
=109°C., HMENTFEEZLHE(UHMWPE), M2 4129015MSDS, Sigma-Alderich /=&, M, & 4. 5X 10°g/
mol, LLDPE F1 PE-wax ff } P i Z 4K (matrix) 43 5 T 70 8 UHMWPE,
1.2 HRE&E

K FH G w2 i & AN [l UHMWPE ¥ B i R A 5 . 3% 3 b, ULE S UHMWPE/LLDPE £i2%)
UEW 3 UHMWPE/PE-wax 384 . UHMWPE/LLDPE F:iR 414 W0 F 9835 20mL %4 46 37 AR (L (s
JRIEE MG L S i A5 RM200A) TV I IKRE 175°C 5% 755 3 60rpm , SR I FR BE 7 i RHE & 1
5], B E et 8g HefR (LLDPE 3 PE-wax) fil UHMWPE Jit A% 73 A8 4 b ifE 47 %5k Smin, BIIA 7g JE
A& (LLDPE s PE-wax) 4k£E% ¥k 10min J5HOR . By IEYRHE AL . A BTEUR] 1010 T RIARE

De Gennes'’ " 9§ YR 48 H W 9% %5 T (semi-dilute) i HE A, 78 B V5 000k 8 320 W0 3¢ 4 I 20 1 ik 28 A1
FER W T B SR BV 58 B Wk B (overlap concentration, C* ), & 1 1, UHMWPE K 8 ¢ JL 44 v &
EHARYE G A A ZE W E (overlap concentration,C* )ik it :
_ 3M,,

4x(R2)¥?N,

R, J 39705 I 48 . N, hy B pR A7 580 o 50, SCIRE ™ vp o B 38 20 1 (<< RE )12 /(MY*) =0. 464/ (g/
mol)'*, UHMWPE /> F+H M, =4.5X10°g/mol,i+B 8% C* =1. 92mg/cm’,

C’ Q)
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Table 1 Characteristics of the bimodal blends of UHMWPE long chains in matrix chains via internal mixing"

FE i C/(mg+cm™?) c/cr o/ (geem ™) KAt/ g ARt/ g % (wt)
ULE-0 0 0 0.913 0 15 0.00%
ULE-1 1.92 1 0.913 0.0315 15 0.21%
ULE-2 3. 84 2 0.913 0. 0631 15 0.42%
ULE-4 7.68 4 0.913 0.1262 15 0.84%
ULE-8 15. 36 8 0.913 0.2524 15 1.68%
ULE-16 30. 72 16 0.913 0. 5047 15 3.36%
ULE-32 61. 44 32 0.913 1. 0094 15 6.73%
UEW-0 0 0 0. 920 0 15 0.00%
UEW-1 1.92 1 0. 920 0.0313 15 0.21%
UEW-2 3. 84 2 0. 920 0. 0626 15 0.42%
UEW-4 7.68 4 0. 920 0.1252 15 0.84%
UEW-6 11.52 6 0. 920 0.1878 15 1.25%
UEW-8 15. 36 8 0. 920 0. 2504 15 1.67%
UEW-10 19.2 10 0. 920 0. 3130 15 2.09%

C KA THEROHRIE . C 3 TR I S 58 e I
1.3 #HERTWR

W45 JEERE 1. 5mm, B4 25mm BB F . R YM-C37 B R AL HL (5 7 R 52 28 77 J6s Tl s ol A S 4R 75
ULE A%, F FHMRIE B 160°C, £ /7 20MPa, UHMWPE 4fi k¢, T # 8 R E 160°C, J& J1 20MPa,
UEW {& %, FFEARIRE 120°C, K J) 6MPa,

K H e e i A2 AL (HAAKE MARS D 75~ F AT AR A 2L F ik, P A7 R A2 25mm, 5286 R EE 160°C,
SRR 5 B A uF R B AR Ry 1006 CZRMERE 3R X ), 2 &8 45 S 4 #4505 Bl 10° ~ 10 “rad/s,
LY Ay e A ) A6 A0 41 il . R TRD AR 1L Orad /s, BRI R G I T RE S GTOR GO A8 XUB RO T
UHMWPE () G" 1 G” ({58 UM 3 . 03 i DR s Jo R o LA A i) 1 P 30 38 B8 3k 800000 3 L B o DA T ) —
TR R 25 B AR A R g s o RURORAP I, 7 LA o 2 AL B Sg B
1.4 FFBE SEM ik

¥ ULE R 2 &0 5 9 B R Ma b« (5 B SU-70 BU4E 4 fa 7 2 S8 (HITACHT 24w A= =) o % 5] B I8 T
T JL 25 WEHE 42 I 35, Jim 2% T 18 U T 30 A8 1k

2 HXR5iT®

2.1 RERME UHMWPE/LLDPE (K & ¥ 81 E 1T H

la /R T & AR UHMWPE # £ty UHMWPE/LLDPE HIR¥7E 160°C % A A5 5 BE 11 4 45 R A8
R KR, MEARIIR I R 7 IR 3 & o T R4 IR A T8 . 4 UHMWPE ¥k B3 34 fin i, 3t
TR e G R B R ATUCIR S T A0 01 S0 P I 5 93 6K 100 2% [T 285 8 B AT Tk b AT R 5 5 A
fitf BEAST it R T B RE AR it LA R A B R AA st B R A5 0 T . BARSKR R ULE-8(1. 68 % (wt)) K B i i ik
BT IR YRIE T (0<<0. 1rad/s) ik fEREE G5 25 i £ (10 Rk 23/ MR X A 4 K28 A, 6 B 4 Al oK
AT A . 1gG — lgaw Bl AR AR A 3 X (=00 52 B MY R A7 A9 2k 56 3R L 3R B A 15 000 36 1 56 114 2% [ 2
AT IR Y RS T B B — B B i A i 4T . R W] UHMWPE 5 B 4K LLDPE 75 52 56 ¥ 2 5 Fl 4
A 4 9 FH 25 PE (melt compatibility)™*, X 7] fg & UHMWPE 4y ¥ & iz & T LLDPE 4 T &,
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UHMWPE Fr HAG (4 (4 B 78 2R A b 43 B0 00 265 25 40 T A6 18 0 5 L B2 1 K v, LLDPE 8 85 11
PERIZRML T 3507 . A BE IR — WL i - AR MR TP IR RS A2 1) ) B AR 45 4 L R4S 1T B A B BEAR b
B JE] o 30 b SCHRE Y T ) 4 45 R 0 BR 0 SR ) TR WO T O 4 SRR — B0

5

10" _
=
-
'] ral
-/"
o« 5
10° ./-;
S
]
s o /i// —e— ULE-32
6 2 /'/ * 2
10 . e 4 —%— ULE-16
/*/ —<—ULE-8
* < —v—ULE-4
- ¥
10'{ * < ¥ —A—ULE=2
¥ —e— ULE-1
o —=—ULE-0
0
10 T T T
10° 10" 10’ 10' 10’
w(rad/s)

1 UHMWPE/LLDPE A [R] B 2L IR P 9 il EAS it G750 Mg L &
2 N AREE gap {6 1. Omm, 2B (i 1. 0%6,160°C 45 4zt
Figure 1 Changes of storage modulus, G’, as functions of frequency for UHMWPE/LLDPE blends with different
UHMWPE concentrations, fixed gap of 1. 0Omm and strain of 1. 0% at 160°C

g

gi %45 7> + & ( Average molecular weight between entanglements), (M, ), Jx b T 4§ 2t & &
(entanglement density) . i — & P05 VR b s eSS 5 A 385 AR R B 45 9% B 3 K. X TP e &
REWIEIR 6 X By PR & CF S8 &, plateau modulus) 5425 5> FRAFELLT LR

G\ = g pRT/(M.) ()

Gy FmR o, g RnRBUdN 7 5 4/5), p B R SMFEEL T AxbR g ", K2 hHREYAR
[l e e ] R P . Bt UHMWPE ¥R B A 30, &5 BEGEREAR B G B2 38 . AIRVR T 9 = Fh IR 9
(ULE-0 & ULE-2) fiff GRS &t B i [] it 2 22 6 A K X A e A2 i T30 ) UHMWPE $ £ HAE 45 1K o i
PRAT AAB R, R Y] UHMWPE K 85 28 45 A 23 K38 Bl & A= . vk FE R iy — Fh B 9 (ULE-16 &
ULE-32) i gt G" W1 @ ¥ K, H S BN PIGR B BE 2R s A 1 T 2 05 B3 7 & i 3, R AE T K Bk g 45
BREEZAER TG, ShEE2RR MR EMERER &, X2 LLDPE i)/ F R & T4 0 T &
M, (1200g/mol) 5 W 1) » He IR 4 7 1R IR A7 78 = B RaUE (1 I 4% 45 ) . LLDPE 43 -1 % % ] 114) 48 25 I 45
UHMWPE 743K 55 8] 19 48 45 W 25 LA &2 LLDPE 43 + % & fl UHMWPE 43+ B [A] (4 48 45 B 2% . i
LLDPE it} (ULE-0) i £k & 90 0 &b 09 F e P A R 7E 1190Pa 2247 X M S 8 4 BE & K BE Ik
(3G N — EAR ¥, R Y] LLDPE 2 5 T 9845 M 24 8 i . UHMWPE f£HF 16 97 #7 , LLDPE 4 43 4
ELII T — & M 9S54 2540 . 78 G+ iiZeh , 3ok Xt UHMWPE 4374 19 5 800 sh 17 8 77 A4 R [l 2
JE S

Kl 3 A A ik if UHMWPE 78 LLDPE b (% fifg Wy # i SEM &, Hoir, AJB B H ey 17 B 4K
LLDPE fy Wi JE i . i UHMWPE ¥ 45 K9 C.D.E B4 B W i ok R 9 (B2 7 30nm 247 , HLBE
BB, xR Y &l UHMWPE 5 LLDPE £ R o # vh = 4: (19, LLDPE B4R (5 I8 43 1
HEA @K AR E 7075 O I8 T — 8 B8 B2 (0 98 45 52 4519 . UHMWPE 23 55 09 i A fiff
XL FE > AN BRI S HUE 45 A B9 945, A 7] 5k e 19 A7 LLDPE 5 UHMWPE 43 ¥ 5 19 A 5. 28
gh . G U T S B A BDIRAS L BURE R 4y (R ) E 28 UHMWPE, S 33 4 () 3% % LLDPE 34k,
X BT PR Ay oy TR B R R 2 25 RS, R W] LLDPE Xf UHMWPE [ & /4845 54 T4k
YEH
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2600

2400 - ULE-4
ULE2 o ULE32
© ULE-l =% ULE-16

o ULE-0 < ULE-8

> <q

1600

G' (Pa)

1400

1200 %7

0 2000 40‘00 60‘00 80‘00
1(s)
2 UHMWPE/LLDPE 7 [a] # B 2L 1R 9 10 B e B2 i G X i IR ¢ i< 55, B A gap {H 1. Omm,
WA 1. Orad/, N ASfH 1. 094, 160°C Z& A ik
Figure 2 Changes of storage modulus, G’, with time for UHMWPE/LLDPE blends of different UHMWPE

concentrations during time sweeps with fixed gap of 1. Omm,frequency of 1. Orad/s and strain of 1. 0% at 160°C

A

Kl 3 UHMWPE/LLDPE A [f]# B &35 4 Jfe Wi i i SEM [&]
(A) ULE-0;(B) ULE-1;(C) ULE-2;(D) ULE-8;(E) ULE-32
Figure 3 SEM images of Brittle fracture surface of UHMWPE/LLDPE blends of different UHMWPE concentrations
(A) ULE-0; (B) ULE-1; (C) ULE-2; (D) ULE-8; (E) ULE-32

2.2 RITHE R UHMWPE (kR 8(E&E1TH

i T LLDPE 3 K 4r F 2 X UHMWPE §#4 # 43 52 0, F AT 24350k 1l M, =1000g/mol 15K &
I 1 PE-wax (I F 4045 53 F & M, =1200g/mol) Sk i 58 UHMWPE 22547 54 , NS I HE B B4R
2 598 45 %F UHMWPE K 4 [/ 48 45 19 520 . UHMWPE Hl PE-wax 4> T & E K 2% F 0] LI —F A
R AT AR RN, B 4 R i UHMWPE 4i#E 1l PE-wax 4iRE B [ 4545 &, 0] 0, — i 48 4
BRI A, 160°C T PE-wax 7E1R K B i B i (RGNS, HAEIE 0, 70 4 A R A g4,
UHMWPE iR K BtA] 2700s Z )5 ik feti i G ik IF- & . Bl B[R] B934 0, 9™ Bk 76 40 5L 55 91 1 i 1
A E Z R K A gAY BE SR ZE (Y AR 3 D) T R A A R S K (AR N R S A R L B A AR
KEF5,
2.3 BT RIE UEW KR S8ELTH

Kl 5 A UHMWPE ¥ T, PE-wax {& & B3 RIK . X T PE-wax gli#f , 5531 il 2 76 52 40 4
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1.6x10°

> UHMWPE “mw“,&mw&
o PE wax /”

1.4x10° ¢

G' (Pa)

1.2x10°

A\
A\ S,

3.0x10°

0.0 Jeoamms 0 @ OO0 ErDoTD o0 -

0 20‘00 40‘00 6000
t(s)
4 UHMWPE 5 wax 43Ik eI G XFBFIR] ¢ f95€ 5 . 58 gap fH 1. Oomm, SRR (H 1. Orad/s,
BEAEE 1.0%,160 C £ 43k
Figure 4 Changes of storage modulus, G’, with time for UHMWPE and PE wax during time sweeps with
fixed gap of 1. 0Omm,frequency of 1. Orad/s and strain of 1. 0% at 160°C

A N R LR (M1 . UHMWPE B9%55 RS KT PE-wax W8 R 1, Ko 740 8h 75 2
B A A st B[], DRI AR S B i) 2 UHMWPE B4y 7552 8047 k. i AT %4k R e IR0 T 1y 2
FATHEW S AR T F S KX (plateau regime) ,G' ~ao” " (w0<lrad/s),i%X 5 Zimm £ & 5 4E (coupled
chains) [z g W RAF AT . P& XSGR R b S Ar e, S5 E a8 2 & R K8k
SIMERY BRI L B UHMWPE ¥ B i35 i, £5 M1 4 5% 78 1 (transition zone) XJ I 1) 451 232 il 2 384 K, K BE )
0 235 D) 45 T ok P e B A 338 A o e A N

4

4
10° 1 ‘/
10 " *au‘i;*?i’f

e el # i”
e = 2 2 L SOo0P 4]
10 ‘:“"‘ i",yyojv*g}v ;/‘
- * &¢I vvvVYY 2
Q“; 10°4 tV' vvy ./‘ Before annealing
= AAAAA A—:;" —m—UEW-0
<) 10 AAA = i
o —v—UEW-4
: - —&—UEW-6
1071 - —e—UEW-8
R ./-/ —%—UEW-10
10 -
T T T T T
10° 10" 10° 10' 10°
o (rad/s)

K5 UHMWPE/PE-wax A [ # B IR Y 00 ik R BE B G/ 5 X% 19 6 R L B - FARME gap {E 1. Omm,
A 1. 0% ,160°C & {43k
Figure 5 Changes of storage modulus, G', with time for UHMWPE/PE wax blends of different UHMWPE

concentrations during time sweeps with fixed gap of 1. 0mm, frequency of 1. Orad/s and strain of 1. 0% at 160°C

Kl 6 5 UHMWPE/PE-wax iR ¥ A [a] e B i 8] 371145 151 . UEW-0 Al UEW-2 [ 4 B o 5 520N A
B R o B HILP A R W SRk AR 2 LB COIR 54 . i UEW-4 555 T 46 47 3% i il
AR A 3000s EIHE B TRE . RO ¥ ROEREC K IE 3], IR Y78 RS T R AR PRl i 5
I i A B T0 ML AT A R 4% [R] IS 5 ) AH 4 fk L AR A S 245 5 R ROBE B TR & O B M 4% 45
B, X —WRETT KB A T 4 B AT U 5 25 K 1 B8 07, RO GIZE TR IR TE L. We BEE B Ky UEW-10
BT AT T R 9 2% S A BT 1 JE 4G B 2 5 1K B AR T A A R A Y B T B R, AE Ra X
iff BB AL bk 1 R I, (ST 25 24 A B IRDBEAE G AR LU BT IGR B ) T 150 %6 . s B 43 B4 Rt 7 7T & A= A
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H4H5E,Rb X 40451 B4 Ra X728 FIA Y 50 26 (i [l G A8 I T 10 %6 4 3 I 43 15 55 30 i
ERYHCA] 5 > T EERA AR T RO E R R RE R B A RIS E . i UHMWPE 73 78546
FN BRI 5 3k B A Chomogeneity) » BIFJE 25 s WY 46 73 T HE R 53 73 At o IR A W 00 40 R filk R A 4 o ok
(19 4 0 T2 3 4 K A A [ 8 R S A T A R 2 S o8I B A A S v T HICR 23 A A TR s I B A A
W 45 25 1 BX

80

=
&
© % UEW-10
© UEW-8
& UEW-6
v UEW-4
& UEW-2
o UEW-0
T T T T T
0 5000 10000 15000 20000

1(s)
6 UHMWPE/LLDPE A W] B 338 4 (9 ik REAS Bt G/ 3 it IA] ¢ 956 R L I8 5 gap B 1. Omm, J5 3 {H 1. Orad/s,
J 25 {E 1. 0% ,160°C £ {4 izt
Figure 6 Storage modulus, G, versus time for UHMWPE/PE-wax blends of different UHMWPE concentrations

during time sweeps with fixed frequency of 1. Orad/s and strain of 1. 0% at 160°C

2.4 SEM %1 UEW (kR #EEITH

7 5 UHMWPE/PE-wax i@ ¥ AR & & 0y W m s 52 15 . Hrh, ALBCUEW-0 fl UEW-2)
N IR 205 W FL R 0 W7 2 1, UHMWPE 4385 7 2L 1R 47 v BB 18 S 58 75 4342 fil (o LR HL 4 I 246 245 14 119
s, T C B (UEW-4) UHMWPE K 4% i 58 42 25 25 g 76 SOWTE 850 b A7 BT 0K B, T 44 1 B 22 R 1 L B340
22 1K JE MUK . AL T4k . UHMWPE £ 3HR Y b iy & B fn K 200 W) d £ i B 52 P50 k9
REEH . F E(UEW-10 8, XA 5 UHMWPE 23 16 58 £ 6 I FE R o o IR 42 141 4% HE B, 4% ()
HH L 284 28 38 B I 45 A % B3 DR B0 50 (1) i 205 T 4% 45 K A B4 DR B . X S5 T 5 9 72 sF (] 41 4 T & AIE 1) 3
B 4 A% T T2 B e B A T U B0 4 ) 4% 65 k) 1 25 R — B0

T Y VLRI 4 VS 9 v T 9 e 0 23 o A R K R 5 P TG 1 S S A AR IE 9 T R S B DA/ G Ok
AR K B 0 1 2 208 235 P YR AR ok AR L PR B LR B T A 4 4 xS TR A P K B 1 5 R AR 4k [ 3R
AR 2k NACAL T A A " 0 A A 28 AR A AR L X T Rl AN O — Rl IF ST BE 48 2R 0 kL ) 22 TR
UHMWPE " #{ 5 155 2h & FF 00 53, 12X P19 - 33K 1 Bl i 106 20 e 2 445 1At 28 485 3o 2 119 DR

3 it

DME S FRE /OO IR Y (UHMWPE/LLDPE) 1 # & /> T & B 2 16/ 2 4 ik
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Figure 7 SEM images of Brittle fracture surface of UHMWPE/PE-wax blends of different UHMWPE concentrations
(A) UEW-0; (B) UEW-2; (C) UEW-4; (D) UEW-6; (E) UEW-8; (F) UEW-10
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Emergence of Chain Entanglement of UHMWPE in “Semi-Dilute Solution”

XU Jie, LT Wei* , ZHAO Chuan-zhuang, GUAN Chao, CHEN Zhong-ren”
(Department of Polymer Science and Engineering . Key Laboratory of Specialty Polymers, Faculty of
Materials Science and Chemical Engineering . Ningbo University ., Ningbo 315211, China)

Abstract: Ultra-high molecular weight polyethylene (UHMWPE), linear low density polyethylene (LLDPE) and
polyethylene wax (PE-wax) were used to prepare UHMWPE /LLDPE and UHMWPE /PE-wax blends with relatively low
UHMWPE concentrations. The influence of different concentrations of UHMWPE on the formed structure of UHMWPE
chain entanglement in two blends, especially the critical concentration of onset of entanglement, was investigated by
applying small oscillatory shear rheology and scanning electron microscope. The compatibility of UHMWPE/LLDPE blends
was good according to rheological tests. It is suggested that when the concentration of UHMWPE in UHMWPE/LLDPE
blends is higher than 1. 68% (wt), the blends perform as solid gel independent of frequency at region of low frequency in
frequency sweep curves, at the same time, the storage modulus begins to increase in time sweep curves. And with PE wax
as a lower molecular weight matrix, the storage modulus of UHMWPE/PE-wax blends increase significantly, when the
concentration of UHMWPE in UHMWPE/PE-wax blends is higher than 0.84% (wt). Furthermore, the emergence of
filaments in images of brittle fracture surface of UHMWPE/PE-wax blends coincidently begins at the concentration of
0.84% (wt). In conclusion, UHMWPE forms entanglement structure in the blends with UHMWPE concentrations above
a critical value of ¢=0.84% (wt), four times the critical overlap concentration.

Key words: UHMWPE; Chain entanglement; Blends; Rheology

10. 14028/j. ecnki. 1003-3726. 2015. 07. 006





