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Fig. 1  The schematic representation of dynamic packing

injection molding
1) Nozzle; 2) Sprue; 3) Piston; 4) Runner; 5)

Connector; 6) Specimen

Table 1 Processing parameter in DPIM

Processing parameter Parameter value

Injection presure ( MPa) 100
Packing pressure ( MPa) 50
Melt temperature (°C) 220
Mold temperature (°C) 25
Dynamic packing pressure ( MPa) 35
Dynamic packing frequency (Hz) 0.3
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Fig. 2 The typical stress-strain curves of PA1010/PP blends

compatibilized by different compatibilizers
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Fig. 3 The tensile strength of different blends

compatibilized by different compatibilizers
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Fig. 5  The Izod impact strength of different blends

compatibilized by different compatibilizers
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Fig. 6 The SEM photographs of specimen got from T direction by different injection moldings
a) PA1010/PP =70/30, x10000; b) PA1010/PP/POE-g-MAH =70/30/5, bl) x20000; b2), b3) x10000; ¢) PA1010/PP/PTW =

70/30/5, x10000; (1) are from the shear layer of dynamic specimens, respectively; (2) are from the core layer of dynamic specimens,

respectively; (3) are from the core layer of static specimens respectively.
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Fig. 7 DSC first melting curves of different PA1010/PP
blends

a) PA1010/PP =70/30; b) PA1010/PP/POE-g-MAH =
70/30/5; ¢) PA1010/PP/PTW =70/30/5;

(1) for static samples; (2) for the core layer of dynamic

specimens; (3) for the shear layer of dynamic specimens
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Fig. 8 DSC cooling curves of different PA1010/PP blends

a) PA1010/PP =70/30; b) PA1010/PP/POE-g-MAH =

70/30/5; ¢) PA1010/PP/PTW =70/30/5;

(1) for static samples; (2) for the core layer of dynamic

specimens; (3) for the shear layer of dynamic specimens
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Table 2 DSC data of different blends compatibilized by different compatibilizers

PA1010 PP

T T T, AH, X, T, T, To AH,, X,
() (C) (€)  Ug) (%) () () (C) g (%)
PP-s — — — — — 163.0 — 116.0 75.7 36.2
PP-d — — — — — 164.2 — 120. 6 72.1 34.5

PA1010-s 187.8 201.2 177.3 36.3 14.9 — — — — —

PA1010-d 190. 2 201. 1 178.2 36.8 15.1 — — — — —
PA/PP-s — 200. 6 178.2 23.0 13.5 164.2 — 121.9 10.5 16.7
PA/PP-d 190. 6 201.2 179.0 21.9 12.8 163.7 — 121.1 11.0 17.5
PA/PP/PTW-s — 200. 8 177.8 25.2 15.5 163. 8 107. 4 115. 4 10. 1 16.1
PA/PP/PTW-d 189.9 200. 6 178.0 22.1 13.6 162.8 107. 1 114.6 8.6 14.3
PA/PP/POE-g-MAH-s — 201.0 177.8 25.6 15.0 163.6 — 120.9 11.2 17.9
PA/PP/POE-g-MAH-d  190.2 201.2 178.3 26.0 15.2 162. 8 —_ 121.6 10.3 16.4

T,, :temperature of melting peak; T, :temperature of crystallization peak; AH, :heat of fusion; X, :crystallinity

3 #Hit

i 7E PA1010/PP —SC IR Yy b o5 i R A
B R PR RIS AR, O R IR R R i T2,
il 5 T SRR RN B AR X P AR XA
LR RIPERE ™ A RS AT T HEALHT 5. IR AR
15T, T PTW il POE-g-MAH fb22 25Ky () A
), i ok 1A RL SR R AN TR PR A A [ B A
AE. I T R ik B I IR Y PTW BB HE K
AR WA 1] S Th 5K g, L AR R AT T /N 23

HUADRL T, 25 fad 2 b PP BRI T L
AU 17 AERE. SO RIS I, AN Wi
INESTYIR F7 BE 54T s A (B L R 1) POE-¢-
MAH 7 WAR F i (8] (449 73 10, A7 DR B AR /),
DRI A s v i P2 S M 38 B 5 1T PTW 3 44
RSN B2 BAMR/NYAH X RSE, 3700/
R DR /N AT IR, DR PR RESR R LD
Z52R PTW 1 POE-g-MAH BRE 2573 728 1 3 25
FEPEREAHIT.
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COMPARATIVE STUDY ON COMPATIBILIZATION EFFECT OF
MALEIC ANHYDRIDE-GRAFTED ETHYLENE-OCTENE COPOLYMER
AND ETHYLENE-BUTYL ACRYLATE-GLYCIDYL METHACRYLATE
TERPOLYMER ON PA1010/PP BLENDS OBTAINED VIA DYNAMIC
PACKING INJECTION MOLDING

YANG Fengxia'?, DU Rongni’, YANG Jinghui’, SU Run’, FU Qiang’, ZHANG Qin’
('School of Chemistry & Chemical Engineering, Henan Institute of Science and Technology, Xinxiang 453003 )
(*College of Polymer Science and Engineering , State Key Laboratory of Polymer Engineering,

Sichuan University, Chengdu 610065 )

Abstract Various polyamidel010/polypropylene ( PA1010/PP) blends were prepared by melt mixing using
maleic anhydride-grafted ethylene-octene copolymer ( POE-g-MAH ) or ethylene-butyl acrylate-glycidyl
methacrylate terpolymer (PTW) as compatibilizers. The compatibilizing effects of POE-g-MAH and PTW on
PA1010/PP blends obtained via dynamic packing injection molding ( DPIM) were investigated by means of
scaning electron microscopy ( SEM ), mechanical testing and differential scaning calorimetry ( DSC),
respectively. It was found the static specimens compatibilized with PTW had smaller domain size in the same
condition, two crystallization peaks of PP appeared in DSC cooling curves, the crystallization at the lower
temperature should be assigned to homogeneous nucleation, and the other one was heterogeneous nucleation.
The static specimens compatibilized with PTW had better tensile and impact properties than the ones
compatibilized with POE-g-MAH, indicating a better compatibilization effect of PTW on PA1010/PP. The

tensile strength ,tensile modulus and notched impact strength of all blends were found to increase largely by
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means of shearing. The dynamic specimens compatibilized with POE-g-MAH and PTW had almost the same
impact strength. But the dynamic molded specimens compatibilized with POE-g-MAH had a remakably
decrease of domain size and more uniform dispersion. Thus their impact strength increased more than that of
PTW , which indicated that shear stress was more beneficial to the interactions occuring between POE-g-MAH
and PA1010/PP. The differences of compatibilization effect between POE-g-MAH and PTW lay in the
differences of morphology of materials caused by their chemical compositions.

Keywords PA1010/PP blends, Shear, POE-g-MAH, Ethylene-butyl acrylate-glycidyl methacrylate
terpolymer ( PTW) , Compatibilization





