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Influence of Processing Temperature of
Master-batch on Properties of HYDC Cable Insulation
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Abstract: In order to research the influence of processing temperature of master-batch on the properties of HVDC
cable insulation, three kinds of master-batch were prepared at different processing temperatures, and then the
insulating properties of HVDC cable insulation manufactured by the master-batch were studied. Impurity detection
was carried out at first, and then the chemical structure of crystal points detected by impurity detection was
analyzed by attenuated total reflectance infrared spectroscopy (ATR-IR). At last, the electrical and mechanical
properties of three HVDC cable insulation were compared. The results show that there are more crystal points
detected in the HVDC cable insulation prepared by the master-batch under an excessive processing temperature,
and part crystal points are light yellow. Compared with semitransparent crystal points, there is no strong absorption
peaks in the infrared spectra of light yellow crystal points, but the excessive processing temperature has a greater
negative effect on the electrical properties of HVDC cable insulation, while has a smaller effect on its mechanical
properties.

Key words: master-batch; HVDC cable insulation; cleanliness; crystal points; attenuated total reflectance infrared
spectroscopy (ATR-IR); electrical properties
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Fig.1 Flow chart of master-batch preparation process
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Fig.2 Flow chart of HVDC cable insulation

preparation process
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Tab.1 Processing comparison among three kinds of
HVDC cable insulation
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Fig.3 Schematic diagram of PWP space charge

testing system
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Tab.2 Statistical data of crystal points in three kinds of
HVDC cable insulation

1 kg B b R 00 RUEE /A

1 /um
A B C
50~75 0 0 0
75~100 1 2 6
100~175 25 27 27
175~250 2 5 10
>250 0 0 8
Bt 28 34 51

i U B I L) RO L TR R B, T R R
O s SR I o A TR B T LR
EidmR OmRAE T HRAZ, B R, R
2RI LA Y, 3 P LI LR 46 2R B A AE AN [F) R SH I
i AL P R AZR C R R E I RS T
BB AL R AR B, 2775 KT 250 um
() i R o

BYR OCS Aol H A8 R RS i s R, 7 S5 Ak
BN LS S At . B4R S 508 AVBL.CHE
st VRS B OC'S R HH 1) o o LR ]

M 4 ST LA B 2R 20k A R B
() s R 2 32 B AR D B, T L PR 4 4 R C A7
TEFR 53 1 0 E0 i 1, 1T B DR DR 466 25 RERL 1) 4% 3 72
RO TR R I v R AR Y, B gy T O A R AL



AR A8 G RPREIN IR S v T LI HL 8 48 2R BE P 5 IR T 9

I FRL 2021,54(7)

() EiL AR A 50k A (b)Y ET L4 ZE B

El4 BERBEYimE T mariilE

Fig.4 Typical pictures of crystal points in insulation
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Fig.5 Typical pictures of crystal points in

HVDC cable insulation C
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Fig.6 IR spectra of four samples
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Tab.3 Electrical properties of three kinds of
HVDC cable insulation

T4 TERBLREGRENF MR
Tab.4 Mechanical properties of three kinds of
HVDC cable insulation
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