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Preparation and Properties of PP / POE Micro-foamed Materials

Chen Ming, Gao Shanjun, BaLi, Yang Shuyi
(Institute of Material Science and Engineering, Wuhan-University of Technology, Wuhan 430070, China)

Abstract : Polypropylene (PP) / ethylene-octene copolymer (POE) micro-foamed materials were prepared by using high melt

strength PP and POE as base resin by chemical foaming..The effects of POE content on the foaming properties and mechanical

properties of the micro-foamed materials were investigated. The optimum addition amount of POE was determined by studying the

dynamic mechanical properties, the crystallization behavior and the cell structure of the micro-foamed materials. The addition of

POE can improve the dynamic mechanical properties of the materials and the crystallization peak temperature of PP is increased to

117.01°C, which accelerates the crystallization process of PP. Therefore, it provides suitable internal conditions for PP foaming, ef-

fectively reduces the occurrence of over-foaming and cell merger during foaming. When the mass fraction of POE is 10%, the com-

prehensive performance of the material is best, and the notch impact strength reaches 13.2 kJ/m?, which is 158.8% higher than that

of the foamed material without POE. The cell average diameter is reduced to about 60 . m, and the cell density reaches a maximum

of 1.19 x 10° cell / cm®.

Keywords : polypropylene ; ethylene-octene copolymer ; micro-foamed ; chemical foaming
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# 1 PP/POE % B8E&H#HEH %
Feimgms PP POE  Kififkkr  Sfbbr  WEERE
1 90 0 9 0.8 0.2
2* 85 5 9 0.8 0.2
3 80 10 9 0.8 0.2
4* 75 15 9 0.8 0.2
5* 70 20 9 0.8 0.2
6" 65 25 9 0.8 0.2

1.4 PEARMER 5 %M A AE

Tk fiEFe e GB /T 1040.2-2006 i3zt , $irfif
A5 mm/min,

5 PERESIE GB /T 1449-2005 I, 25 i 3
M 2-mm/min,

B phih BRI GB /T 1843-2008 il ,
RESil oAV

FUE EF I GB /T 6343-2009 Ml

ML A (1) T

- L0 (1)
Ne= 1910 X520

s N—— B R PSR A /om?

p—WIEHEEE , g/cm®;
p——RULEEEE , g/cm® ;
D. WAL B, mm,

TOWL T 25 W %€ 4 FF b TR WA R
30 min, B 5 37 BIVA BT, Pk BE H W7 1 1 4 AR
W54 G AE SEM R WEIF4A IR

g5 PEREDR : R HEZR G AT OO E Sl 2R A 7
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29.60 MPa, ST 24344 5% 1) POE J& , h i &
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RREZ 7 AT S5OR A T AR [ T DA (A A
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558 AR A AT , SRR R POE 1R Ay sk
FEAET PR L H B a0 B BN T PP, Jin A4 kL
N HRHLAL I AEAE M RHE 32 251 T B 5 ) AT
AR, TR ARG ek 1 ok 5 R i 5 POE
3N R IR 3E K . AU N POE B A4 ke 11 o
di 5 B R 5.1 kJ/m? 5 24 POE Jii #4353k %) 10%
A, HC Bl 1k i B 14 i 158.8%, 14 #1) 13.2 kI /
m? ; 24 POE Jii & 43 ik 5] 25% s, He 171 vk 5k
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IR T A POE BRI, J3 — 7 R AE U
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/AN, R 60 pwm ZE A i fL A St A, LT
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4 U POE 7 PP A& A b S B I B 25447, 24 POE
FHE R, POE 430 22 8] R SF 5 /0N, A 1
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B R T ) e A RIS . R, I
(1Y) POE feAR 41 & 44 A% A /e T, e L A i
5] fHL 51 POE J 23 f#Ak POE M A% SR
2.3 POE A XA 0MF3) KR TAT AR h
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2 AT LIE W, SN POE BYTUAR AT R K A5
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RE= KR Bl AT K S5 POE FHE A3 in, POE
55 PP [H] 355 i 4 25 4 FH AR 45 B I, () (AR e H
BRI EE, HO 4> Tk i s BILASVE A R ), &

HE R E T
%2 7A[E POE AET PP/POE #& it # s oa &
B b POE JIi it 4341 / % JERTREE /N
1" 0 13.4
2* 5 1.1
3 10 11.95
4 15 11.9
5° 20 12.03
6" 25 12.5
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WP EL, 24 POE HI 4 fIKIT, POE R 4f 4 /it
PP /> FHE4E S5 FEEERFAL, L G' 5 G" ¥HAIL; Fifi
# POE & 1283 14 i, Kt ¥ POE i [H] 11
MEAEREA RN G 5 G T, Hl& 4c T%0, bl
BRI, PP/ POE TR Ik RHY 58 S0 B 1
BTN TEARIIX 35K, B Ak POE B /3 40Ch 10%
WM& ARG G 5 G Ml POE He I,
ELAE = 4 X 35, POE Jii £ 43 80k 10% IR 6 & i A
RHG G I AR S, BT I Y R R B
(01 R A L B Bl 2 S B R A AR AT o0 HE B T 2
1520, %7 6 FRAE B PR TR 18T 33 G 1) 45 AT
B CH SR A AR B e PP/ POE UK il
AR AR A st [0 T B O o, e i v
IR RTE R LS R AR R E L DD T I A
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10! Lo . . I
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00 10 el 1o
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©
w—1#; 0—2%, 43¢, v—4#, o5, «—6"
a— B AL b— IR ; c— KU
Kl 4 K[H] POE 4 N PP/ POE f & bR UMK RERT R hIAEHT
TS BRE S FR R
2.4 POE A& X & 0 #4E fh b ik o9 % v

A[A] POE & T PP /POE fit & 141K DSC
e nl&l 5 Frzs , AR Y DSC ik 51 T35 3.

i 81 5 F1 5% 3 A] LL& Hh, s fin POE J5, PP/
POE T & b4 Ak B U 445 il AR AR AN K, #ik 2
T 125°C, &5 db 0 Ut B WA i b T, A s fin POE
B B & T kA R 0 4 5 04 TR BE Ry 113,51 °C, T s n
POE J& , Tl a4 B ) 45 & 06 L 5 % 1) 116.5°C A2
A, TR R AR A, SR LR RIS BT, 45 A i
JE R [ o R A 2 o Al B S PRl A 4 B9 Herp POE
JoT 53 KR 10% AT A AA R %) 45 i D it B 3k 31
117.01°C,, 5 Rl Rt Yo T A 7, S B8045 it T A
FE RIAFAR T, A e B ) 28 ot A 96 FL S s 8 st Fsf

e

96 160 1io 120 150 1210
W/ C
K5 [H POE FEF PP /POE i & itk DSC i<k
£ 3 7A[E POE AET PP/POE % ifi#1#14) DSC #iiE

T POE Jfitt L HAZE 2 i g/

Gii D/ % MR/ C R/ C %
1* 0 125.04 113.51 435
2* 5 124.89 116.55 40.9
3 10 125.20 117.01 33.1
4 15 125.20 116.50 35.9
5* 20 124.86 116.54 38.2
6" 25 125.03 116.85 30.8

[ DA R D i L R A 3 R L AR R
W s e A K57 5ERY POE J= i PP 23 T4k iz 50
FRF ¥R B 452 0 I 0 BELAS T PP 43 T4 435 T IR 1) i 4
A S HES 2 8l (il A 5 R R, 4N
FRBEZE . FER TSN POE B, 33 & M0 b4 R 45 f B
43.5% , 765 N TR 43 50 10% (1) POE J& , 25 A R
B 1] 33.1%, 2 ok B (R b 55 485 o BE 1 T By PP
ORI ERHE T RAF I NS, i A BE RS i, 1
R BR ] T LA RS WA & e 06
LRSS . 25 LA, 24 POE i /34
h 10% B}, SR AT R AL M et . X S50k
HUHERLBT T SEM R oAt SR — 2,
3 it

(1) AN POE REHZ 1 PP/ POE # & AR )
PEo M LT AR POE B b KL, 24 POE Jit
M 10% B, ARHER F1 e i RE 4 5 158.8%
Wi #5 POE FH A3 in, A i fifa s B2 25 iy 5 32
RIS P A U/ N

(2) POE 7E PP I 1A iy o3 BT , BRISAR 47
b B SAZ R A VE R S5 B B B0 10% 5 24
POE FHfAk2L34 e, Wit 2 Y POE 7E PP #& 1A
B Z R R R R BOE A RIS 2 i
R TR

(3) M LL AR N POE B & AT KL, B AR TR
POE i st & ¥ A4 6} 1) 475 {4 5t 52 B A1, {HL¥% in POE
J A E0Ch 10% B, fU& AR BB <55
57 W4, M Lk POE H & W T A k), HLJe
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