46 551450 13 T & @ B W H Vol.51, No.1
2023 4F 1 J ENGINEERING PLASTICS APPLICATION Jan. 2023

doi:10.3969/j.issn.1001-3539.2023.01.009

PP/CNT #FLiF R &AM K EIE A TR

KEARE", 545, XHE?, BhRE?, #BLE!
(L. P ERFERE T AR AR S TR TR o 58 ARSI S WA A )35 5 40 F M RMER 5 0 TS0 2 VT 3152015
2. bR ARG TSN, LT 100076)

=0

FE . B R TFARIL K 0 IE  T 24 R ) B4 K4 (CNT)R 3430, 1%, 3%, 7%) 89 T8 79 4 (PP) B L 438,
PP MR AR B AL £ T AL B T LA S LA B 5 AT AU A 2R CNT R 3 o
PP/CNT S_46- @M A6 IR TAT A (2 AT o 0 ILLE M Ae i 5 ILAR AT RAE . 45 RAIA, e CNT A 45 2.3 4% % PP
SIS IR JE A 2 SR, B BCE PP G T AR, TR B K25 RA Y BT AR B A A e RS B TR ER S A
S 5o 09 B 5 LA 5 25 WK AE 5 — A BT, ONT 89 31 AT 250,328 4, 2 A8 0 A 00 60 6 P KA 5
4545, % CNT 2 9 8 h 3% B, T#F 2 /3L R T 4 99.6 pum, i35 B A 3.97x10° AN/em’ 89 K et 218 # & ik 3)
KK A 42.0 dB, ABEL T S H 3 Am T 109.0%(21.9 dB), 484K T R 45 5 PP A /@AM # 3 n T 20.7%(7.2 dB). CNT 4%
SRS £7%, AR R AT H£59.3 pm 4236 B F A AR E@24 dB). % RAY CNT A& E % 3% 5 T
R 5 B4 /5 1AL SF 49 PP/CNT A ittt 4t

LGEE. MALE R RS  BAN R AT

MESES: TQ3282  THARIEA:A XS 1001-3539(2023)01-0046-06

Microcellular Injection Molded PP/CNT Foams and Their Sound Insulation Properties
Wu Minghui', Yan Wei*, Liu Changzhi’, Yan dongyang®, Zheng Wenge'
(1. Key Laboratory of Bio-based Polymeric Materials Technology and Application of Zhejiang Province , Polymers and Composites Division,
Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences,Ningbo 315201, China;
2. Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China)

Abstract : Polypropylene/carbon nanotube (PP/CNT) foams with CNT content of 0, 1%,3%, 7% were fabricated using core-
back foam injection molding (FIM). The rheological behavior, crystallization behavior, cell structure, and sound insulation proper-
ties of PP/CNT composite foam with different CNT content were characterized by rotational rheometer, differential scanning calo-
rimeter, scanning electron microscope, and four-microphone impedance tube, respectively. It was found that the introduction of CNT
could significantly improve the melt strength and crystallization temperature of PP, leading to the enhancement of the foamability of
PP. With the increase of expansion ratio, the sound transmission loss (STL) of all samples increase. When the expansion ratio is
fixed, adding CNT could improve the cell structure, and thus improve the STL. When the expansion ratio is set as 4.5-fold, PP/CNT
(3%) composite foam with a cell size of 99.6 pm and a cell density of 3.97x10° cells/cm’ is obtained, and its STL reach the maxi-
mum value of 42.0 dB, which is 109.0% higher than that of solid (21.9 dB), and 20.7% that of PP foam with the expansion ratio of
4.5-fold (7.2 dB). With the further increase of CNT content to 7%, the cell size reduce to 59.3 m, but the STL is almost unchanged
(42.4 dB). It was indicated that PP/CNT foam show an outstanding sound insolation property by just adding 3wt% CNT.

Keywords : foam injection molding ; carbon nanotube ; polypropylene ; sound transmission loss
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