% 10 31 ix R i i < 23 .

o

REWEZREZEPHIFE

Gt

HMEEREXRERTRER

hXHELLER.E 2. R E.KEEK B ST

(B FTHHAIRERRELEERE. W XFHS TR, RA 610065)

R RSP 2R A e 4 S5 ) 1) DL 58 AR S T A R M S 0 T BE SRR BR 9 T RE . A A 01 AR A
AT A3 T 0 TR AR T S L 3R W R A 2 S B BRI R T B X RS IR R AT 2
YOk 3 B R S PERE S Z R R A WA R Bk . R ARG IR R B 2 AR T N 2 A
ZH R FITE S B R VR SR T AT R . I E A A AH B2 TR AR AR TR i) 52 PR 2 )R R A 2 SR A (U
T TR R R T2 Ot R B SR PERE IR N A WA SRR SR O T IR AR R PSR . AR ST B A T T AR
ST J2 A 1 3o T vl B 0 ) T 2 5 A Y T H X R DG P R R WL T B AT S

KW MAZEITH N ZEHNG; ZIRE & S5EL; WG

REWHANZILE R HEARBR T g 70 454 36 B 0 [K(DOW) A% A4 /) JF &V~ L B 3% [
Case Western Reserve K22/ Anne Hiltner 1 Eric Baer Zi#Z HI \TEMN L EE SR T T =2
MR BB, JE oA I R % R AE Science b, B K20 FBHBRPERE™ . I JLAE K bl 5 3 %
9y 2B R IR AT, 58 2 2 5 A M RERY R 4500 3% 25 D 7240 Ol 2E e B B A 1) e
A BEE N SRR AR A AR Dy R F B B IR R G b REAE IR A i b R L R ) g
A AR Y LRV ) AR, FH R 5 .

YR B AE TR ZE DN 2005 4EFF IR & Tk g 2 L 855 th B3R L BE T 288 2 )2 M0 B 30U 45 44 e o, 0 JEURE
RS YT Z R 28 (8] tp B IE S G5 M A2 LA e 2 )2 52 G M BHEEH SPERE X R G TT I TIR AWFIE . AR SOK
X AR DL B T P A0 R O T BA ST 4F Sfe 75 12 sl RS 1) dop i J E AT 250

1 g B3R gt i AR E A

Bl 1) R a2 3650 th R GeR R Rl P & 5 AL B A L BE R 2 A 1 558 (LMEs)
A5 E R BN . H e A B PR AR R 2050 th P 65 B ALBT . 22 2 i 2 A L B A BRI IR AL
PIERRZ 5 . A LMEs. 84> LME K fa (R i 3 B0 75 10 2081 F K J7 [0 9 & de s FR & i » 78 &
JREJEAN AR AR DL L J2 RO S JEOR B P L2 R D8 — 0 2 — o JRAFE 0K — IR 10 R E B il
Bt 0 DZAEHRITHIE R R R E LS T LIS H] 2070 )2 ABAB B Z 2 E MR, AR MEH
oI 7 VAT A 5k T 3 A 40 23 SR I A A J2 A 08 R o ) D S A A P A AR A R B R AT R L T
A R EGR 32768 RN BRZEE A MEL.

2 BT R A A AR A YA R ALK T A R A R
i 4

30 L B AT R B ARAE R ARG R on b AT I B UTE B N E S 2 B 2 I E R X O B
AL T B A Y IE S S5 8 DL N JCHLIEDR] A 4 B A R 43L T AT BE

E 2(a-d) B (PP)/JE Jk 6(PA6) (95/5, % (wt) /% (wO) HIRW 23 0.1.3.9 2510 Tk
10. 14028/j. cnki. 1003-3726. 2017. 10. 003
78 :2017-06-30; & @ : 2017-08-07 5
HEWB: BHEAKR2EH4 (51420105004, 51227802, 51673136, 51421061);
“EWEBE R A ,E-mail:nic7702@scu. edu. cn.




. 24 - [ Uin R i {1 2017 4£ 10 H

w

Iﬂim}t-

X
s Component A y/

Component 8
2 Layers (0 LME) 4 Layers (1 LME) 8 Layers (2 LMEs)

Bl RS 2o BE
AB R BIBFFBT AL C NS s D N IEHFREG E B 0T F 8 51 AN I G B i pet
Figure 1 Schematic of microlayer coextrusion system

(A and B) single screw extruder; (C) connector; (D) coextrusion block; (E) layer-multiplying elements (LMEs) ;

[14]

(F)rolling and cooling block; (G) extrudate
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Figure 2 (a-d)SEM images of PP/PA6 blends with 5% (wt) PA6 prepared with 0, 1, 3 and 9 LMEs;
(e) Schematic of the morphological development of the dispersed particles with increasing LME numbers;

(f-g)Effect of the number of LMEs on the tensile properties of PA6/PP blendst*!
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Figure 3 (a)SEM images of the crystalline structure in as-extruded PLA-0, PLA-5, and PLA-9;

(b) Structural schematic of the multilayer-assembled shish-kebab structure in neat PLA;

(¢) Comparison of tensile strength and elongation at break among PLA-0, PLA-1, PLA-5, and PLA-9'7]

JZE AT I A5 B0 AL SR AR AR A AT 30 2 23R 5 0 O AR R 285 At mT 3 55 TE LKL 178 58 5 W0 v B BT 23 A1

He S5 BIF 98T — 265 B 21 76 2 A5 09 S0 0 10 B9 D) J1 3% F () W 1) A2 Al B HC % 8 % i 3 £ 4 (HDPE) B &2
AR AT A IR . AN 4 Ca-o) IR AR AR SEM 25 8L Bl 5 J2 A5 1S 2% 19 8 2L 00 BRI B B T In)
F0 1] AR LR B . 7R 8 AN Z ARG BT R HITR L ViCIE PA R 2 B4 A 0 85 U0 g 37 4 A R o e B £
JLP B 7 10 AT HES o BEEF i) 4 52 & 1A 2 0 U 3l (MDD i3 B3 3l CTD) J7 1) B9 W 2447 2 B9 52 R
A LA 3 BEAC W 2T HEAT RAE . fi 18] 4D AT LA Bk 3 6] — ke s MID J5 1) (9 bE 56 AR T 2200 w. 2
T TD. 1 B4 B LT B FE 42 5 - MDD J5 [0 () <o, 3288 5 10 TD J5 1) W 8 7 e . X 222 h T v 47 4
Y1) 77 16) 19 W 28 5 308 £ 4k Y Ui ORI A T 3 T 4 A B 1) 5 1) DU S A R A 2 2 R A RS . il T
B A 5 2T 2 1 SR R 4 50 R A A L DR i MID [ e TD i B W7 24T B Z g .

A PSR S5 1 COMMT) JZ A B AR BOR . B iy 7 PP 5 B Pk i AN ) 3 3 75 2 A AR 2550 24

10. 14028/j. cnki. 1003-3726. 2017. 10. 003



. 26 - R A 2017 4 10

(@)ss

394
36

334
304 L)
27
24

LME numbers

w, KJ/m?
x

K4 (ao) il Zead 0.4.8 A~ LMEs ity HDPE/ %1 3% £ 5 & A B B Hh J7 1) 19 B 27 W 1) SEM 18 5
() HDPE/ M B £F 54 b EHE MD I TD Jy i) i) 56 A b 24 oy
Figure 4 (a-¢)SEM images and the fiber orientation distributions of HDPE/SGF composites along MDj;
(d)EWF parameters of HDPE/SGF composites along MD and TDH'®
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Figure 5 TEM micrographs of PP/OMMT composites prepared by applying (a, b) 0 LMEs, (¢, d) 6 LMEs!"
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Figure 6  (a-c)POM images ( X500) of 8-, 32-and 128-layer PP/EV A materials; SEM images of (al-a3) 8-and

(c1-¢3) 128-layer PP/EVA materials along extrusion direction']
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Figure 7 (a, b) Twuws Tuwme and Tyiof PP/EVA multilayer specimens as a function of

layer numbers; (¢) Schematic of the light transmittance in the specimens with low and high layer numbers*!
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Figure 8 AFM phase images of the cross sections of layered EAA/PEO films
(2)EEA/PEO film with 50/50 composition, 33 alternating layers, and nominal PEO layer thickness of 3. 6pum;
(b-¢) EAA/PEO film with 70/30 composition, 1025 alternating layers and nominal PEO layer thickness of 110nm;

(d)EAA/PEO film with 90/10 composition, 1025 alternating layers, and nominal PEO layer thickness of 20nm;

(e) The effect of layer thickness on oxygen permeability; (f) A schematic showing the gas diffusion pathway through the

layered assembly with 20-nm-thick PEO layers"®
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Figure 9 SEM images of the cross sections of 17-and 129-layer Pglass/PP films with 10% (vol) Pglass before

and after biaxially stretched to 3 3t
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Figure 10 POM photographs of PP/B-PP multilayer samples with different layer numbers™”
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Abstract;: The layered structures widely existing in natural world such as shells or trees, often bring excellent
performances or special features. As the application of biomimetic science in polymer processing field, micro/nanolayer
coextrusion technology offers a new method to fabricate alternating multilayer polymers with good physical properties. By
virtue of the special design of the flow channels, the polymeric melt would experience an iterative layer-multiplying process
and be imposed by multiple stresses, which provides an opportunity to tailor the morphology and microstructure of polymer
materials. Additionally, the confined layer spaces generated by the alternating multilayer structure not only endows
excellent mechanical, optical, electrical and barrier properties, but also supplies an ideal model for researching polymer
crystallization. This paper presents a review of the recent progress of structural development and related properties of
polymer materials in confined layer spaces.
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