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Abstract: The electromagnetic losses generated at the armor rod segment of lighting wire are the main heat
source for the high temperature of armor rod segment. The local high temperature may cause damage to the lightning
wire. Based on the actual distribution characteristics of the contact points between the lightning wire and armor rod, a
three—dimensional electromagnetic field simulation model of armor rod segment was established by Comsol. The elec—
tromagnetic losses density distribution of armor rod segment obtained by simulation was analyzed and discussed. Sub—
sequently, the steady —state temperature rise experiment and the contact resistance measurement experiment were
combined to verify the accuracy of the simulation model. Based on the simulation model, the relationship between the
electromagnetic losses of armor rod segment and the relative permeability of steel and twisting parameters of stranded
wires was explored. The research results show that the simulation models are accurate enough and the error is less

than 6% . The electromagnetic losses of armor rod segment are mainly concentrated on the contact points between
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lightning wire and armor rod. The electromagnetic losses of each row of contact points gradually decrease with the in—
crease of the axial distance. In addition, the electromagnetic losses of the armor rod segment are positively related to
the relative permeability of steel and the axial distance of adjacent contact points.

Key words:lightning wire;armor rod;electromagnetic losses;relative permeability ;twisting parameters of

stranded wires
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Fig.1 Structure diagram of armor rod segment
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Fig.2 Transformation of contact point distribution
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Fig.3 Geometric model of armor rods segment

®1 ERILASH

Tab.1 Geometric parameters of the model
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Tab.2 Physical parameters of steel
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Fig.4 Schematic diagram of radial distribution of current
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Fig.5 Loading of boundary conditions
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Fig.6 Electromagnetic losses density distribution

of armor rods segment
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Fig.7 Logarithm of electromagnetic losses density

of each group of contacts
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Fig.8 Arrangement of temperature measurement points
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Tab.3 Conductive bridge radius under different loads

MRHA  T/C T,/C  REMMIRZES SRR mm
55 66.9 66.1 1.2 0.028
68 75.2 74.0 1.6 0.030
76 86.8 85.5 1.5 0.029

2.2 fEBYIGIE

P T JC T 3 Ao S 0 T A 30 T 2 v 1
HLREATAED 32, Rt , A SOl b it 5 P R 3 15 oA
RURF Rl o) BE A P 22 0 1 )42 Mk FRLREL, XA AR
AT (ISR, 0 SR 4R FH B A B )
PO AR b e B T I0 F, OIFIE 22 0 1 NS 23
PRAR RSN G, DA S0 e aoh 2 T 48 2 3 1
P FE YL B AT RN T R AR T B8 L A B A A
AN, AT B H BH S R A AR R IR 22, R,
AR SR TR Ik %) 38 Ui LR 3 12 R 3 L D
HEARZE A AT 3, SEEEX HFE fioh AL BELAG I, S
M R AR 9 Fis.

/ ;

/ /
— T R R

R e
HeE b, NS %

/
T KL

20 mm
A9 FRRLima ik LEimhn AR
Fig.9 System of contact resistance measurement

experiment for the armor rod segment
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Tab.4 Comparisons between experimental and calculated

results of contact resistance for armor rod segment

SHF FL B FL L ARXF
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42 /mm ERAE MO HEHLQ 1RE/%
55 0.028 945.3 1017.7 7.7
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76 0.029 945.3 1 003.6 6.2
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Fig.10 Electromagnetic losses of armor rods segment

under different permeability
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