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Structural control in the injection molding of
MWCNTs/polyester composite

Student : Chih-Wei Hu Advisor : Ren-Haw Chen

Department of Mechanical Engineering

Nation Chiao Tung University

Abstract

In recent years, the‘technology of nano-composite materials has been
rapidly developed that'blending carbon nanotubes into materials can

compensate the physical‘property shortcomings of the original materials.
In this study, under controlling electric and flow-figlds, making carbon

nanotubes effectively.generate alignment:is-expected to achieve the
purpose of improving the physical property.

This study used a variety of PET/MWOCNTSs with different ratios as
the injection molding material. In the injection molding process,
controlling parameters were used to implement the experiment, such as
the electric field, mold temperature, the flow field, reaction time in the
electric field and so on. The study results showed that: the higher mold
temperature and the greater the electric field strength is, the better the
fluidity of the materials in the filling process will be, so that the
alignment effect is better. In the injection molding process, the alignment
effect is better under the interaction between both the flow field and the
electric field used simultaneously. The conductivity in the site near the

gate is better but its hardness is lower. In this study, during the injection



molding process, the electric field was effectively used as the external
energy field to induce the alignment of the multi-walled carbon nanotubes,
making the properties of the original materials promoted effectively.
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EE NGRS S ICRE SIS, SR
1 | 252 | 3.94 4.81
2 | 363 | 432 4.69
3 | 452 | 591 6.61
4 | 361 | 4.82 5.70
5 3.59 4.28 5.60
6 3.89 4.76 5.87
7 | 412 | 537 6.06
8 | 486 =572 6.64
9 5.12 6.09 709

=x w1 x107°S/em

B 4.24 k r 0.1wt% 77 3 5000V/mm
HoB 5250 G h2oihip] & 5%
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R IO S I ST o

1 4.08 5.01
2 4,51 4.88
3 5.98 6.72
4 4.83 5.77
5 4.39 5.66
6 4.83 5.93
7 5.42 6.12
8
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pocl]
i

EPrE SICEE S RnE S

11.60 | 13.61 16.10

10.04 | 12.25 14.17
12.30 | 13.92 15.74
7.80 9.83 11.39

8.91 | 10.05 11.26

10.10 | 11.90 13.25
10.30 | 12.00 13.21
9.90 [ 11,85 12.45
8,60 10.88 12.56

© |0 | N oo bMWD |

o B x10°Slem

B 4.26 )k & 0.2wt% %= 7% 3 5000V/mm -
HoR L/250CF 2 2 RS H
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R IO S I ST o

1 13.87 16.26
2 12.38 14.42
3 1411 15.89
4 10.01 11.52
5] 10.45 11.46
6 12.06 13.56
7 12.26 13.42
8
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pocl]
i

EPrE SICEE S RnE S

15.40 | 15.99 16.65

16.10 | 16.69 17.38
18.20 | 1941 20.37
10.41 | 11.06 12.29

11.92 | 13.07 14.43

13.51 | 14.32 15.62
10.63 | 11.32 11.98
11.31 | 12.36 13.05
13.59 14.78 15.80

© |0 | N oo bMWD |

o B x10°Slem

B 4.28 k& 0.3wt% & =% 3 5000V/mm -
HoR L/250CF 2 2 RS H
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R IO S I S TR o

1 16.01 16.88
2 16.89 17.62
3 19.58 20.62
4 11.26 12.74
5} 13.42 14.49
6 14.68 15.78
7 11.62 12.48
8
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pocl]
i

EPrE SICEE S RnE S

14.60 | 15.12 17.13

14.01 | 15.36 17.05
17.81 | 19.00 20.65
10.32 | 11.43 13.58

12.90 | 13.29 15.49

13.66 | 14.35 16.54
995 | 11.64 13.70
10.69 | .10.88 12.79
13.61~ 15.01 16.85

© |0 | N oo bMWD |

o B x10°Slem

B 4.30 k& 0.4wt% & 7 3 5000V/mm -
HoR L/250CF 2 2 RS H

59



R IO S I S TR o

1 16.05 18.03
2 16.09 17.52
3 19.83 20.62
4 12.62 14.42
5} 14.15 16.29
6 15.16 17.28
7 12.88 14.29
8
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EE NGRS S ICRE SIS, SR
1 | 245 | 3.04 4.30
2 | 259 | 3.28 4.31
3 2.99 3.35 5.34
4 | 242 | 374 5.10
5 | 289 | 374 4.99
6 | 310 | 4.76 7.06
7 | 186 | 2.89 4.15
8 | 1.99 | .2.68 4.56
9 | (205242 4.47

ot Ho px107S/em

B 4.32/ k& 0.5wt% & 7% 3 5000V/mm -
HoR L/250CF 2 2 RS H
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R IO S I S TR o

1 3.15 4.42
2 3.41 4.49
3 3.58 5.88
4 4.15 5.82
5 3.92 5.16
6 5.12 7.42
7 3.26 4.59
8
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EE NGRS S ICRE SIS, SR
1 | 289 | 358 4.94
2 | 299 | 3.98 5.43
3 | 310 | 421 6.24
4 | 299 | 4.67 6.21
5 | 314 | 440 6.09
6 | 315 | 454 6.32
7 | 268 | 3.96 4.95
8 | 299 |.386 5.42
9 3.18 4.25 4.58

ot Ho px107S/em

B 4.34 k& 0.6wt% & =% 3 5000V/mm -
HoR L/250CF 2 2 RS H
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R IO S I S TR o

1 4.21 5.03
2 3.99 5.59
3 4.36 6.33
4 4.88 6.33
5} 4.87 6.34
6 5.14 7.10
7 4,12 5.13
8
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4.2.3 %% PET/MWCNT &+ 345 2i & B 52 £
AR BRI > RSHRTERYGERT S BN 2
RARZ Bt RRIED R T HIL S4B RS THEH TR
BRI o RGET BT 2 AR PR B
BABRSEZNRAE T LA R H H R Y S 64Hs 0 BiplE
RERDFRBRAEFNARLESL I < 0a AT IPRA RS TT
VIFRFD AR FREE AR E VT oY RS ET AR

HARIrg TR LRAFZAFENI B ARERARARG R
R AFASGRRS A GERFLEFDETREAARARF LA o
ERCNE TS o i SR
15/ 683 688 70:0
2 | 674 | 678 69.1
3| 664 | 671 68.1
4.}, 685704 74.0
5 {682 | 684 69.4
6 | 67.1°(1676 68.1
7 | 695 | 702 71.0
8 | 702 | 713 72.5
9 | 683 | 69.1 69.7

i H -t Hs

B 4.36 Jk & 0.1wt% 7 =7 3 5000 ~ 10000V/mm >
Hog 5 250C T2 2RSS
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EE-NNCHE S > o IS S o

1 69.1 69.5 70.3
2 68.2 68.9 70.0
3 67.2 67.5 68.3
4 70.2 70.7 72.9
S 69.2 69.5 70.1
6 68.5 68.9 69.5
7 71.2 72.1 73.4
8

9
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EE-NNCHE S > o IS S o

1 70.2 70.7 72.0
2 69.5 70.4 718
3 68.3 68.7 69.3
4 72.6 73.1 74.0
S 69.9 70.5 1.7
6 68.9 69.2 70.7
7 3.4 74.5 75.4
8

9
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EE-NNCHE S > o IS S o

1 72.6 73.5 74.6
2 2.4 72.9 74.1
3 69.2 69.8 70.5
4 74.5 74.9 75.8
S 2.4 73.5 74.3
6 69.9 70.1 714
7 73.5 4.4 75.2
8

9
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EE-NNCHE S > o IS S o

1 73.6 74.2 75.3
2 72.8 73.9 75.4
3 718 73.1 74.0
4 76.5 7.1 78.1
) 74.2 75.0 75.8
6 70.6 71.8 72.1
7 74.8 75.6 76.5
8

9
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EE-NNCHE S > o IS S o

1 75.6 76.4 77.5
2 74.9 75.9 771
3 73.5 74.6 754
4 77.8 78.6 79.9
) 76.5 7.4 78.4
6 75.8 76.8 78.5
7 78.3 79.2 80.1
8

9
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