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Properties of high-density polyethylene composites reinforced with basalt fiber/basalt particles
YAN lJinjin, ST Junhui, CUI Zhixiang
(College of Materials Science and Engineering, Fujian University of Technology , Fuzhou 350118, China)

Abstract : Basalt fiber (BF) and basalt particle (BP) reinforced high-density polyethylene (PE-HD) have excellent mechanical
properties, especially high hardness, and were used in the manufacturing of termite resistant high-voltage cable sheaths. Firstly, BF
and BP were modified by silane coupling agent KH550, then BP, BF and PE-HD were melted and mixed by torque rheometer, and
finally PE-HD/BF/BP composites with different filler content were prepared by micro-injection molding machine. The morphology,
mechanical properties, crystallization properties, thermal stability and rheological properties of the composites were studied by scan-
ning electron microscope, differential scanning calorimeter, synchronous thermal analyzer, universal testing machine, dynamic
mechanical properties analyzer, shore hardness tester and rheometer. The results show that compared with PE-HD, the mechanical
properties and thermal stability of PE-HD/BF/BP composites are significantly enhanced by the introduction of BF and BP fillers.
When BF content is 20 phr and the BP content is 10 phr (BF20BP10), the composite exhibits optimal mechanical properties, with the
tensile strength and tensile modulus being 47.51 MPa and 3 331.39 MPa, respectively, which represent an increase of 41.7% and
211%. The hardness reaches 70.02HD, significantly exceeding the hardness requirement for termite-resistant cables, which is greater
than 65HD. Therefore, it possesses superior termite-resistant performance. Compared to other formulas, BF20BP10 composite has
higher crystallinity, storage modulus and smaller loss factor. Therefore, the optimal formula of PE-HD/BF/BP composite is BF
content 20 phr, BP content 10 phr, the prepared sample has excellent hardness, good thermal stability and rheological properties,
which is expected to be widely used in the field of cable sheathing materials.
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Tab.1 Formulation of PE-HD/BF/BP composites

Polymer/phr Fillers/phr
Samples
PE-HD BF BP
F30P0 100 30 0
F25P5 100 25 5
F20P10 100 20 10
F15P15 100 15 15
F10P20 100 10 20
F5P25 100 5 25
FOP30 100 0 30
FOPO 100 0 0
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Fig. 1 SEM images of PE-HD/BF/BP composites
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Fig. 2 Stress-strain curves of PE-HD/BF/BP composites
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Tab.2 Mechanical properties of PE-HD/BF/BP composites

Samples

Tensile strength/

Tensile elastic-

Elongation at

Bending strength/

Bending elastic-

Hardness(HD)

MPa moldulus/MPa break/% MPa moldulus/MPa

FOPO 33.52 1 070.08 38.39 22.8 518.42 64.0
F30P0 40.37 28327 19.41 343 2423.01 70.58
F25P5 45.69 3287.14 10.62 33.8 1768.31 70.01
F20P10 47.51 3331.39 15.40 319 1758.32 70.02
F15P15 44.42 2380.55 15.15 29.8 1411.54 69. 10
F10P20 43.24 2287.86 16.61 28.7 1134.6 69.54
F5P25 40.56 1702.33 18.24 27.3 907.12 69.45
FOP30 36.02 1694.42 17.81 25.8 727.132 69.80
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FEWFE 3. MK 3TLIA 1, PE-HD/BF/BP & & 41k
(1R 23 it W RS D 1S Ay B — R PRI AR A g | 1561
BF 1 BP A A 20748 PE-HD 9 507 . 7ERR IR

(& 3a M3 3), 15 PE-HD A 1L, PE-HD/BF/BP
S PR L IR BT e, 5 B o TR
IMABLR T 9643 AR 46 St B nE 3. BE% BP
UKL S5 BLAGHEN , BF £F 4 S5 BIGIRAR, 52 & MR
25 5 SRR ARG 24 BF 41k 4 20 (3, BP 77 T
W 10 By i, S A BRI 45 5 B A B K 18 53.6%
U] BE I BP ELAT UM AV , 4438 U L0005
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Fig.3 Crystallization and thermal stability property of PE-HD/BF/BP

composites
%3 PE-HD/BF/BP E &M HIERIRE  FRIBEMERE
Tab.3 Melting temperature, crystallization temperature and crys-

tallinity of PE-HD/BF/BP composites

T /°C T/°C
Samples = < X /%
Onset Peak Onset Peak N
F30P0 115.6 129.1 117.7 1154 51.1
F20P10 115.8 130.5 117.5 112.6 53.6
F10P20 116.4 131.5 117.3 112.3 48.5
FOP30 116.5 133.3 117.0 110.4 47.5
FOPO 110.6 128.8 119.1 114.5 55.2

Note: T, is melting temperature, 7, is crystallization temperature, X

is crystallinity.
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k1 104y BP ik 2 1k 20 Iy, & S AT RIS LG 1A
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Fig. 4 Dynamic thermo-mechanical property of PE-HD/BF/BP

composites
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Fig. 5 Rheological property of PE-HD/BF/BP composites
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