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(LR A K RHEABRA R IR 430109; 2. & ARHEIRARRAF LM 5106635 3. VKRR AEARAH, LifE 201805)

T KA w2 0 k6 &R 9 (PP) AL Lo AT AY, il it TR 3R R O - - T M- R T B 3 R 4 (SEBS) 89
S FEMBICEUHAE T W 1,2- A WA BIE R A3 ik T (MFR), 45471 S P AR 3K, 5 LTY 30 047 , 3R A
T SEBS 4T 4 #5F PP &M AR 4-F # Ak 69 k) . *TILAR R T SEBS 5 T¥-T 5 B4 % i 4 4k (C4-POE) |
T -4 R My 42 5%V 4K (C8-POE) | T K-35 J i 12 8 M 4R (POP) , A M- L 3 R AR Ve 4R 3 PP 4938 M Btk 2R, itk
—FHR T # B A E(12,5,3 pm) B A e X (AR B TR 30 7 B 8 8 2 4 20% 9 SEBS UM PP 84
##H(PP+SEBS-TD20) %4 AR A 35 VE A . 45 R A 9, % SEBS #9 3K L1 % 44 10%~15%, MFR 2 10 g/10 min (]
KB 230 °C, i 47 2.16 kg), T =Mk 1,2-F &0t 3 T 50% B, oo 3 um 78 BB BokAk 4 30, B o &4k
W3 4 o, AR B A @ AR B 4% 4% PP+SEBS-TD20 52 JLA 374 , e 2 oF 3 3% £ 34 35 kI/m?, Bl Bt 5 W 423
PR 2 905 MPa, %50 A B A R -F 45 04 #1448 PP LM AT e By (RALIRAR T 25,

KGR : A s 5K LM~ L= T WK A B3R TR W 1487 R Al bk
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Influences of SEBS molecular structure and formulation composition on stiffness-toughness balance

of modified polypropylene
LAI Ang"?, CHEN Shengjie' ,REN Sihua',FU Wei', CHEN Yao',ZHU Xiangyu®’, PENG Qingyi’
(1. Wuhan Kingfa Sci. & Tech. Co.,Ltd., Wuhan 430109, China; 2. Kingfa Sci. & Tech. Co.,Ltd.,Guangzhou 510663, China;
3. Saic Volkswagen Automotive Co.,Ltd.,Shanghai 201805, China)

Abstract : Polypropylene (PP)-based composites were prepared via melt blending. The molecular structure parameters and
melt flow rate (MFR) of styrene-cthylene-butene-styrene block copolymers (SEBS) are regulated by adjusting the styrene content
and the 1, 2-polymerization ratio of butadiene segments. The influence mechanism of SEBS molecular structure on the rigidity-
toughness balance performance of PP composites was investigated by mechanical property tests and microstructure analysis. A
comparative study was conducted on the toughening modification effects of SEBS, ethylene-butylene polyolefin elastomer (C4-
POE), ethylene-octene polyolefin elastomer (C8-POE), ethylene-octene polyolefin plastomer (POP), and propylene-ethylene copoly-
mer elastomer on PP. Furthermore, the regulatory effect of different talcum powder particle sizes and addition methods on the proper-
ties of SEBS-modified PP composites with 20% talc mass fraction (PP+SEBS-TD20) was studied. The results show that when the
styrene mass fraction of SEBS is 10%—15%,the MFR is 10 g/10 min (measured at 230 °C with a load of 2.16 kg), the 1, 2-polym-
erization ratio of the butadiene segment is higher than 50%, and 3 wm talc masterbatch is used as the filler, all components in the
system are uniformly dispersed with excellent interfacial compatibility. This enables PP+SEBS-TD20 to achieve rigidity-toughness
balance , with a notched impact strength of 35 kJ/m? and a flexural modulus maintained at 2 905 MPa. This study provides reference
for the formulation optimization of high-performance PP composites.

Keywords : polypropylene ; styrene-ethylene-butylene-styrene block copolymer ; stiffness-toughness balance ; interfacial

compatibility
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Tab.1 Formulation of polypropylene composites modified with

different toughening agents (mass fraction)

%

Samples

Components y —
P 0’ 1 2" 37 4 5% 6" 7

PP 634 634 634 634 634 634 634 634
C4-POE 16
C8-POE 16
POP 16
Vistamaxx 16
SEBS 1 16
SEBS 2 16
SEBS 3 16
SEBS 4 16
5 wm talc 20 20 20 20 20 20 20 20
Antioxidantl 02 02 02 02 02 02 02 02
Antioxidant2 0.2 02 02 02 02 02 02 02
Lubricant 02 02 02 02 02 02 02 02

SR RVRE J7 3, il 4 MR B sy 0K
] ) PP+SEBS-TD20 & & M R EAE 5% , b4 RHEC 7
W32,
1.4 miX5 & IE

J12E PRI : 25 il M BB B 1SO 178:2010 7
T, W Ry 2 mm/min ; B R Bk 11 v ol 5 4

®2 FEBAMHERAMFAXE PP+SEBS-TD20 £ §# # B 75
FRESE)
Tab.2 Formulations of PP+SEBS-TD20 composites with different
talc particle sizes and addition methods (mass fraction)

%

Components Samples ;
8 9" 10" 11" 12" 13"
PP 63.4 634 634 584 584 584
SEBS 4 16 16 16 16 16 16
12 pm tacl 20
5 pm tacl 20
3 pm tacl 20
PP-based 12 pm talc msterbatch 25
PP-based 5 um talc msterbatch 25
PP-based 3 pm talc msterbatch 25
Antioxidant]1 02 02 02 02 02 02
Antioxidant2 02 02 02 02 02 02
Lubricant 02 02 02 02 02 02
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Fig. I Mechanical properties of polypropylene composites modified

with different toughening agents
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Tab.3 MFR of polypropylene composites modified with different

toughening agents

Samples
0* 1# 2 3" 4* 5* 6" 7"
MFR /[g-(10 min)™] 45 48 43 33 22 30 42 41
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T 20 B AR WIS 2R B
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Tab.4 Mechanical properties of PP+SEBS-TD20 composites with

Ttem

different talc particle sizes and addition methods
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8" 9 10* 117 12* 13*
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1ZOD notched impact
strength/(kJ -m %)
Flexural modulus/MPa 2355 2430 2305 2590 2780 2905
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with different types of SEBS
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