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Effect of vulcanization temperatures on interface properties of XLPE
return insulation for submarine cable flexible joints
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Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To investigate the effect of vulcanization temperatures on the interface properties of XLPE return insulation for
submarine cable flexible joints, XLPE single layer samples and XLPE-XLPE composite insulation interface simulated
samples of submarine cable flexible joints were prepared at different vulcanization temperatures(160, 180, 200°C ), the
conductivity, space charge, gel content, and mechanical properties of the XLPE single layer samples were tested, and the
space charge and mechanical properties of the XLPE-XLPE composite interface samples were tested. The results show that
with the vulcanization temperature increases, the crosslinking degree of the XLPE single layer samples first increases and
then decreases, the mechanical properties continuously improve, and the internal accumulated space charge first decreases
and then increases. When the secondary vulcanization temperature of XLPE-XLPE composite interface sample is 180°C, the
interface crosslinking property is the best. Under normal temperature and temperaure gradient conditions, the sample
exhibits the lowest accumulated space charge amount at the interface and the best mechanical properties. When the
secondary vulcanization temperature exceeds 180°C , XLPE undergoes thermal-oxidative ageing at higher vulcanization
temperatures, leading to a decline in the mechanical and insulating properties of the interface.
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Fig.2 Schematic diagram of lap sample preparation
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Fig.5 Space charge distribution of three kinds of

double-layer samples at room temperature
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Table 3 Half-life and decomposition rate after 15 min of

vulcanization of DCP at different temperatures

/T 2% ] /min n ZZHE 15 min 7> R /%
160 3.40 439 95.296 1
180 0.53 28.30 99.999 9
200 0.09 156.52 99.999 9

oo AN N 95.3% » 1M AR IK B ST~ 107 % B 1) 78 73
IYARIX H], B 1% 4 1 R DCP 4 A 58 45, 28 BRI
LTS o Bl A B AL R FE (1 7 v, DCP 43 i Jd % 16
Z b, IR FE T & 180°CIF, 15 min A DCP 4y
fif 2 L4 100%, A8 BRI M T 785y . i — D48
AL IR FE 22 200°C , DCP 475 /] 78 %5 55 i 7] P 58 45
Pa R ES =i I s VO
)Xu}ﬁ[ﬂlo
3.2 AEFRE TR E 85 % sERI 20

1 3.1 73 M &L Ali b, AS A B A6 R B2 R DCP i 4y
AT K B2 RE R XLPE 58 B 45 #) 52 38 1 7 o4
GrkRe 5 1 ERE. BA R 3IATA, UEALEE N
160°C I , B T- DCP 73 fifg A~ 58 4% , XLPE 22 Bk 45 74 1¥
A 58 AT G5 10 M B AL R B A F) 180°C K LL b,
DCP B A 582 7 fift, LHER N & T R, X — 45 R
57 B e 2 w0 AR 4 A B EDAIE - B AR IR
4 160°C 1) XLPE # i & & 8K, (UN 75.44%; B &
T U T v % e O T o s T S A R
HBE— 25 T = 3 200°C , i fid & ) HR R AR KON 5 38
B S I 72 A S A, S8 It IR /R PR

TEVRE 4% )5 PERR T T, W6 1 s, B 5
10 FE B3, B0 2 XLPE BRRE B 1 5 5 2 B 5
308 . B AR BE I i, XLPE 28 BRFE B 4
1 o T BRSBTS R B0 () = 4E AR
ghpgen, T B s T 15 PERE , R XLPE (180)
XLPE(200) i8R 32 2 B HH 4T 1) 0 2 18 RE o

TE Pk 528 2 5 0] R PR O T, 4 B AL R N
160°C I, XLPE 7 FLUAR 75 0 H3 20 B 5 79 e A 2 .
RIS . AR AT E BRI T AGM A S .
FEHL- B AR R MR R i A 7R S BT B AR
T AW Bl 7= ) A B FeAth 2% o 55 R AR i B AR L TR
FSIE BB M 1 5 1 AT, X 40 HL AT 7E FRAAE T R
RS IR AE AR IS T M AR AL R N 160°C
i, R 58 45 20 iR 16 DCP 2 76 B3 1 F R 20 il , 9F
TE R A% I 25 7 R R AE AR B O o i A R B A
W7 Ft =5, DCP 1& i 56 42 70 il , 28 Bk R B T 78 47
XLPE P 6 5 4 1 H A £ SR B 545 B 280 )
MRS 1 G AL, D038 1 AR 48 2 14 R
3.3 TAEWRERE XL 445 7 E M eV 20

HR 4 Maxwell-Wagner 5% [ A 44 J5 25, 58] FE fif
WP 5 v L SR R R M A (R, AR B S
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WAk &5 5L AT %0, 78 5 iR A1 20 kV/mm 3758 1 , XLPE
(160) F1 XLPE (200 1A FF 1 HEL 5 2 5 T~ XLPE(180)
RAEE, MOWE 1R EE XLPE(160-180) . XLPE(200-180)
T AR SR HRL AT Ay B LA 5 7 T R A A 20 kV/mm
58 K, X JZ R FE XLPE (160-180) + XLPE (180-
180) - XLPE (200-180) F i F 5 (1) ¥ 417 v 1F HE 417 o
125 5 2 () r ey U G R — 3

24 B Ak 35 FE N 160°C I, B 0 B A0 35 6 45
T A BRIEA TR 5, KE WA T £ S AL LR,
FmAGYEREZE, S EE3BRRN ISR,
XLPE (160) 5 XLPE (180) iR Ff 2 18] 17 7F £ K H
SRz B, K XLPE(160-180) 3\ 7E F i &b FH R
() LA B A K o R A IR FE T = B 180°C B, Pk &R
Y 25 5 AR A L 1) 43 B 78 0 2SS BE T THIAE 25 1 5
UF, G THI SR B 992> HL 3 22 B AR, A e 4 2% R ik 52 4
GVERE 2 S B0, BRI P A A 2% F T XLPE (180-
180 1R B 35 R I H S K 1) ST L AT . A AR AL IR
FE 3k — 25 T+ = 3] 200°C 1, FE 28 BE 4> T HEAE 200°C
TR AR, T A IR T U % Bk
FEO AR R TR WA, a3k A4S S g A
AN BTN T 28 25 e R T AE A

X LR 2 R ) R R 45 R T 1, A 4
S ST B A R B (R T v, B RRE IR ) S R
EFHE N B BRAGIR BT, DCP AN 4 i, S
22 Ik X 2% N W7 56 3%, XLPE (180-180) 1 K 3¢ 1L HH %
L 1 e i 2 R Dy 2R 22, ) 25 M R A 1 A8 A Pk
52 o ARBE AR AU B — 20 T (RS R Bl ) 2 A AL
N5 3507y - T 2 0, 5 B0 T A 1 A TR R R
Wi 55 B A, B0 59 T BT R4 2 2 (R 45 10, IO
BREA T TR DX 38 (1) 2 R B, AT 0 11 ) 22 1
e 77 AR AT M, 5 80 XLPE (200-180) iR FE 11 71 2
PEREAH X B 2, AR F R iE4T. BiRgE REW,
180°C [ B AL, ifit &£ e 6 A7 25 i 12 DCP 77 fif A1 XLPE
AL I 285 R T B, e A S — IR A R BRI B

4 Z5ip

(1) B # HL 37 78 B AR B2 1 77 XLPE iR (1)
S RE W ETE. BT DCP 43 i R B R Ak
WS FREZ R, AREA TZT,
XLPE (200) i Ff 1) L 5 % 5 T XLPE (160) . XLPE
(180D FE .

(2) 7 i Ik 2% 18] B Ap U, 52 A ORE S T
fof e A 1 5 P 5 2R A5 v (R I R AR A P — 2, EL
W56 55 00 F T) P 386 o, % T R A 5 BRI K. A
TP A T 2 ) F g K F ARG 7 0 350 00 4% 1) S A
P AR S . E PRI 25 2R R, XLPE(180-180)
PR (1) ST H A B 38 b

(3FE 180 CHR AL T , XLPE(180) i A 1) 58
W E B e o M BRI B2 T 8 &2 200°C B, 2 VRS
AR5, XLPE (200) 338 FF 7 22 B A BT B& 11K o
T 24 B AL IR 9 160°C B, XLPE (160) % £ 7 DCP
REETE ot AR B i

(4) B 55 Bt 4K iR B2 T vy, B2 A ) 2 I R R
W 1 5 o T N T R S SR T S R ) R
XLPE (180-180) i\ i 1) /7 2% 14 g & . , XLPE (160-
180) i FE Yk 22 , XLPE (200-180) i K it 2« 7 S b
WSS A G R L2, R 5 AR 48 2 4 [
B T2, e 3R A5 2= P RE R0 ) 2%k e e 11
R IE
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