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Aging Analysis of Catenary Wires in Accordance with Temperature Changes
for a Long Period of Time
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Abstract - In this paper, catenary wires were analyzed aging through the experiment about a new product and a test sample

in accordance with temperature changes from long-term use.

In case of the contact wire, the maximum load was reduced within 7% and the tensile strength showed a reduced within
6.7% compared with a new reference standard 110me’. 19 Strands of messenger wire have a little more than a standard value,
but result data on tensile test were less than the reference value about stranded wire. Also parts among 49 strands of
dropper was found to be smaller than the reference value and it appeared greatly increasing intensity as toward the center

of the strand.
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AOMW, AFES 110miCE SR ol Sgo] XE dahde
HSE deold SRie i #40] glo] RAet S e
A& Bl skl

22 FREAE RAR
2.2.1 AR (Contact wire)

AC 25kV FEIUZ] ZMATzhe] At mi&e 0.0083[m/1
O panto] OJC}. O] M7t ARFA DFEE 0.0083[mm/1¢t pan] x
ozt WEIHE B3} 5150 pan]g 71ECR sl Yow,
RS +HE ALkels B Thaat 4t

A A A - A=A

A = @

A7 A PP

ol tl SAESSHE 7]

ol

o} Zo] oA ARG LEEE A
HRAO] HIRES SQAIHL Yo AFZAE9 Z9 Hx}
120 TSt AIE Qo HE=9] 7|E0] mEE o] A LTk
Sizoll ARl 29 50 MA] st E80] &4 (Cw
A 107 mi AlF 270QF AE 110mr IS & #40 98l
AU AEERAS 58A2 500 mm, AIFESE 50.0 mm/
minZ SIPCH, & 10 FFENE HERHATE 71E 107 mo F
Ag 7170 Sl¥g o HUEIES 2%0/W A4S 18
TE 45%0IU 44E Hrh theh AR Alg 107Tmre] &
L AEs gHY 4+ g U oRfgt §x o] glens
28slE 110m 74 71Fg Efz gg o, FusEe 1%
Ol Z4sIAT AFAEE 6.7% Ol A4S HALY

9 2& sks Algoz M el TE siEHsE 2ol
FCh AIEQ A2 FtetEe2 & A7} gle dhH HelE 6m
AO1E HOITH HhHH AEQl AL 110mr 7]E0] & XJoj7t fle
H HE 27m7HA] 24 HSHEE Eo1g 4= QUrt
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2.2.2 =7V (Messenger wire)

ZMAe AxMdg Ze =02 FEsHA |AAIFIY] Qe
ERyY, A S8 0l8sto] kel Fe WHdoE JAdE
thes] AlRlshs 2170 ol ®7] FERfgo] @dd 4% o

E 14dXd sts H 2% Al HolE
Table 1 Load and strength test data of contact wire

4 BEEY ZistE(N) OTA AT (N/mir) W
ot SENEEREEREEREEY I .
SIS
107 - 38220 357.796 Hf
A=
o 10 40,551 368.645 .
(10,000[kg/t])|  (+2331) (+10.858) =
37,854 | 37,609 | 344.127 | 341.900
107 - -
(-366) | (-611) |(-13.669) |(-15.896)
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Fig. 2 Load variation curve in accordance with displacement
of contact wire

a8 3 &7t =H
Fig. 3 Messenger wire Diagram
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Table 2 Tensile strength data of strand in case of new
product and sample of messenger wire

A& AS
Nr Force N/mrf Force N/mr
1 629.59 666.09
2 626.64 641.42
3 632.53 677.73
4 639.39 632.47
5 643.32 632.32 -
6 643.32 678.16 ‘_5 ﬂ‘%}
7 653.12 631.69 654.34
8 640.37 641.88
9 633.31 695.38
10 646.26 646.19
11 698.23 666.78
12 691.37 641.97
13 669.79 682.41
14 650.18 681.63 -
15 629.59 670.34 ‘_lo:ﬂ?}
16 718.83 667.79 57757
17 698.23 670.22
18 640.37 670.57
19 650.18 685.62 =4 685.62
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Fig. 4 Stress-strain curve in case of test data of strand
about new product and sample of messenger wire
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Table 3 Test result data about strand for messenger wire

Series ME AF

H]al
n=19 Force N/mr Force N/mr
Z|ohgt 718.83 695.38 71& 608 N/mr
)4zt 626.64 631.69
g 672.74 663.54

E 4 27 G449 Al HolE]
Table 4 Test data of stranded cable for messenger wire

T2 | FdiskaN) | AEZE(N/mr) HIA
NE 43,394 - 120%
99.9%
A
15 35,990 628.434 St ng
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Fig b5 Tension test graph for messenger wire
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(Strain) thH] SELE HOECE SZTs AEOILE A&7
200~250 kgf HLIOIAEL HYES AEQ F<7t HeVL F1
ANFES A UEULE ol 208 o)y &7 =EHo| wel
EMSE0] FOX|AL A7t =0t gJA mE 4 JASE 9nist
T ¥ 4= 27K Mg Z2iE HolErh 39 74o] w2
M 19/2191 AL QFEES 36010 N ojaloll F7|&Fgre
0.3398 Q/kmO|CE AIEQl B 120%01491 HHH Alg: 7|55t
Oghe Holal QUTt 208 ol4 LS Ash Aol ARk
o 2ggol wel skEgto] dashl ASE & & AUrh

8 5= Z7MK9 AlRQ AlEo AFAIY JEiZE Hol
Ch He thH] st&E2 HAY 548 Hole §4& Holal 9l
ub AlEo] AlFol HIG) AthEoz A= Zg #0lg 4 Qrh
o)z sk&9 &7tol Higsle] so0jual gEHo] o2 S5
ol #ARQlol soido] E7lete] AL =M 4A1E0] QAFABLEI}
=2 Iuisith A0 A2 ATAFEOA ATEEHE 2ol A2
aKo] ZA0] FUER &1 330] AX FE HHH A1EQ
A2 gEHA SAlo A~do] BHEASE HoFELL

24

2.2.3 EZT(Dropper)

ERue dAMdR0IA o] FEje Sdzz FF o] X}
Aol +gor RASHES AX6tl, WE Izt s o =
gol tigh 7IA= g4l dgke Eeth 7] xR 2o
A0l QT Q49| ohtE ERuZE BHA0] HH [AKAS] Zhd
Sdol 2 g Fol BY9 Eudde TUAA oldeyo]
HAEE 0] MAAS] =7 nhEel 521 tojo] XEo] wE =)
ot ¢t HF F40% Wit A= Wy W )
I 3kt S0E Qg Hst daed Folg FEAE &
Ch{6] meta] 7HAZS0] 7HeliAls JElolA AR8EAL 171wl
ol 7IAA d&rt 2 2o desi, &dol oigt WAlgol =
OfoF Gt

E 5 C=Y 449 AFAIE Zut HolH
Table 5 Tension test result data about strand of dropper

Series AE AR o3
n=49 Force N/mr Force N/mr

Z| gk 1147.69 862.87

ESfvds 765.62 602.72

g4 858.15 662.14 -196.01

a9 6 521 THEA0m)
Fig. 6 Dropper Diagram
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FEFA0] mEY, E2yE I8 6olA HEo] AlEe JlE
2 s¥@4(CdCw), 10mi®l A AATHLS 4L 497, 44
BEAE G=0508 m, %F 2F D=457TmOItt. 240 theixl=
QIESHES 608 N/mi O]&0]1l =HES 80%040]0joF STk
Aol thsiAle AESHES 6,050N0JAF0]0j0F ST,

CZHo) gt AlgE 10wz ASUAe 67l FES( 1~7,
8~14, 15~21, 22~28, 29~35, 36~42)E O|F0IA oM, Z} 9
ML ZARZEE 6719 447, 14, 21, 28, 35, 42)0]H,
S 6719 44 (43~49), B AAS 49HOF 7 63 &
o] migsto] ESAGIRATE

I 5= CEHo AE AE Algol tist IEZ

} Bt 858.15N/mf 0111 Al
B0 AL ¥ FAS UESH= 662.14N/md Ot I Q1
ZAIE HOEE HUHE o FHEFEET ozt F4y, F|thgHo]
AIEOH] AlE HlolE7E §Xe] Eodleg g0l 4+ Qrh & 6
2 EZ2HO AIEN AIRY ZF 440 thst QFZBE g Ko
T} A4 Bo] AR ™S 6709 44T, 14, 21, 28, 35,
42)1F BAAM0] e 6719 A (A3~49)7F RAFSE FHe 2l
QlE0] = MY QAZAEE AUIEOR AL gR ANe

E 6 5EHO AEN AIRS A4E AF3ZE HolH
Table 6 Tensile strength data of strand in case of new
product and sample of dropper

A& AE AE ANE
Nr Force Force Nr Force Force
N/mit N/mit N/mi N/mit
1 814.49 602.72 26 792.77 73847
2 811.53 732.06 27 828.31 73798
3 831.27 722.18 28 796.72 836.71
4 802.64 720.70 29 836.70 695.53
5 813.50 726.13 30 802.64 72112
6 790.30 719.22 31 793.76 749.83
7 902.36 816.47 32 789.81 617.04
8 909.27 720.21 33 794.74 748.84
9 790.80 715.27 34 789.31 742.42
10 801.16 679.24 35 916.18 836.21
11 801.16 741.93 36 783.88 701.45
12 832.75 710.34 37 826.83 717.74
13 769.57 690.59 38 802.64 607.17
14 800.67 832.26 39 765.62 698.00
15 807.09 719.71 40 920.62 724.65
16 796.23 737.98 41 801.66 746.86
17 825.35 718.23 42 832.75 815.48
18 791.78 732.06 43 | 1147.69 835.22
19 791.78 700.46 44 | 1106.22 853.49
20 805.60 699.97 45 | 1096.85 836.21
21 804.62 826.83 46 | 1109.68 838.68
22 801.66 708.85 47 | 1107.71 862.87
23 788.82 717.25 48 | 1104.25 848.55
24 928.52 717.74
% 78487 708.36 49 | 1104.25 855.46
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2.24 dA (Equalizer)

TgHe AR =
Tefole dgt &ekd Ely
HIZA 71AF 257t a1 2sol =&gto] glojok s, A
o] £oto} stk

TS AEe JIEE MEM(CdCu) 95miz AlEE 646 4
Moz FHE 0] A AEES 259719 £41& O|F0IA] ULt 0]
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Fig. 7 Stress-strain curve in case of test data of strand

about new product and sample of dropper
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Fig. 8 Stress-strain curve in case of test data of strand
about new product and sample of equalizer
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B 7 oA AA9 AIBAIE 21t HoH
Table 7 Tension test result data about strand of equalizer

Force N/mr
Series AE NE] AIZ 9 Hl 2
n=646 n=259 n=259
it 282.85 413.66 424.52
ety 17721 351.46 362.32
S 182.64 383.55 403.30
3. 8

A= [ AT REETA KRG AlF7IES A&t
AlEak Alg tel AYARES S8 LEEE EASIICE 24

oflzl SR 0] YloRE e 110mi 74 7I1EE E
Z JE o, HUEES 7% ol AAsiRal AELEE 6.7%0]
W 448 Bk

2) 7V 19442 AFAE dit 7IEE oK He ARE
LERtOL o] tist QIEAIEe 7IEgHEDE 24 LHERSIT
C2H 49404 9RO F ZIEgED 2 LEen, S4
£A02 44T 2%t A UEh} R 4491 AR 2 Hst
eHgof| IRZLI FHolEEg Eolgh £ QAU T A
AlZol| Hisl ZLrt &g Hok ozt MEEN WE S}
HIAE E40] A9 LIEIIA] ZRUATH.
1E AAFE E76tal AREZITo] HIGH]
ATt Iu MR E "AAFE 1EE0] A
&4 JM7A 3o mE Fs1 o) 9 of=3rF EAE T 9l
Ch= A AlEAF 9] HolHAA ZIFRD Esidon, 48
gl £ ANgsto] HolHE & & ASEQ V&
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