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Development of a Steady Arm for the Maximum Speed of 400 km/h
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Abstract - In order to develop a overhead catenary system for the maximum speed of 400 km/h on Honam high-speed
line, increasing tension of contact wire, changing dropper distributions, reducing a hard point and etc. should be
considered. And it is also essential to develop core components taking account of the increased tension. Therefore we
developed a new steady arm for the max. speed of 400 km/h in this study. FEM (Finite Elements Method) analysis was
performed to ensure the strength of the arm. An oval shape was applied to the arm, so that 25 % of strength was
increased and 9 % of weight was decreased. And a type test according to the code KRSA-3012 was performed to
ensure the performance. Fatigue test in KRRI (Korea Railroad Research Institute)’s test-bed was also performed to
evaluate its performance. Some section of the Honam High-speed line was constructed with the developed steady arm.
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Fig. 1 Overhead Catenary System for Kyungbu High-speed
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Fig. 4 Cross section for steady arm
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Table 2 Characteristics of pipe
= S
A5 A5083 H32 TD
3870 %= (N/mrf) 235 %
Q147 % (N/mm) 314 °7%¢
kg 7 5= (N/mif) 70.3x10°

gAY e FERATENY TR Ansoft A
ANSYSE AHgstelth 8%
A% g We

Agael AN Yoz FAYF wAsedch AR

a3 5 5t ¢ dA=A
Fig. 5 Condtion for load and boundary condition

NODAL SOLUTION
sTEP=1
SUB =1
TIME=1

T I —
1.117 38.385 75.652 112.92 150.187
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Fig. 6 Contour plot of stress and deformation
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Fig. 7 Developed steady arm
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Table 3 Comparison of steady arms
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Fig. 8 Fatigue test of steady arm in the working condition

500

450 |-
400 |-
350
300
250 -
200
150 |-

strain [pe]

100 |-
50

.50 |-

-100 1 1 L L L L L L
0 10 20 30 40 50 60 70 80 90

time [s]
a8 9 LZEAYEYIE o83 MAM HEE Tt

Fig. 9 Strain of sontact wire with a fatigue test
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Fig. 10 Steady arm applied to Honam high-speed catenary
system (left: 350 km/h, right: 400km/h)

400 kmhag TAMEZ SHEdFT N

Trans. KIEE. Vol. 63, No. 12, DEC, 2014
3.d &

A A &HFQ HEMU-430xS ZFol &3t tfolrt
S 3t7] Ysto] HuAS 400 km 3ol 2
& AR A2=gd FES NEE davt
Atk mEkA, B AFolA e HuLAEE 400 km/he A
A Z Alzgle] A e FAFASTE sk s

=
2R F T v

3 FAFAFTE VS IH5HEEE

S wl AP o] oF 30 % F7FE 34 kNell o8-
& dA AARAYG. E=3 FFAAM AAE L de 33
%9 7500 N& w3l FxE 25 % F7HAZAY. aglx
ARE FAGATTY FAE ASIAS W 2 FAVG
1,190 ge= ¢k 9 % AFHA AdE IAFAFTE F
A71F FAANGE AXa, AXAEAAN HR=AGE gRs
gor dA sdaHEE 400 km/hdE FIHEAT7IE 56
km)ol A A8t HEMU-430xE ©]&35te] HAAST AFS
8t vk B Aol AR FHNGAFIE FF
SRS 1 A ARE FAGAETE g0 A8
o] 7}t Aog HuHEYy, T3 B =Fo Ay H
AL AAE G JPse FAGATT AAd &8 5
AL FHoz JuHAL

ZAtel 2

B oATE FEHFRAIA AUF “400kmhF 1
Az AYAG NENE A AR

References

[1] Yong Hyeon Cho, “Analysis of the Major Design
Parameters of a Pantograph—-Railway Catenary System
for Improving the Current Collection Quality”, Journal
of the Korea Society for Railway, Vol. 17, No. 1, pp. 7-13,
2014. 2

[2] Yong Hyeon Cho et al, “Development of overhead
contact line system for speed enhancement”’, Korea
Railroad Research Institute, 2012. 10

[3] Yong Hyeon Cho et al, “Development of overhead
contact line system for speed enhancement”, Korea
Railroad Research Institute, 2013. 10

[4] Korea Railroad Standards, “Steady Arm - KRS PW
0030”, 2006

[5] Drawings of Catenary System for Kyungbu High-speed
Railway, “Assembly for a steady arm (1.20 m) -
A05C16”, Korea Rail Network Authority, 1998

[6] Drawings of Catenary System for Kyungbu High-speed
Railway, “Structure Loads and Moments issued from
Catenary”, KOREA TGV Consortium, 1998

[7] Patent “A Steady Arm with oval Shape for
Overhead Catenary System (10-1317801)”, The Korea

1745



HM7|&s=2X 63 125 20144 12¥

Intellectual Property Office, 2013. 10

[8] Korea Rail Standard Authority, “Steady Arm/HSL -

KRSA-3012", Korea Rail Network Authority, 2013. 2

[9] Kiwon Lee, “A Experimental Study on Train Speed

and Wave Propagation Speed of Contact Wire
according to the Speed-up”, The Transactions of the
Korean Institute of Electrical Engineers, Vol. 62, No.
12, pp. 1820~1823, 2013

ol 7| 2 (Kiwon Lee)
1997 RIT(®]) 7] A&-st2 %‘Q(%@“
Ab), 2009 AT@d) 71AlF s &
Supap, @A FAE/EATN A
79

g A (Young Park)

20003 el 787 0 7 B
B E(F AN, 20040 Foistel ot
3 2, AA) BRAEI AT
2 AQAT7Y

1746

A 4 H(Sam-Young Kwon)
19973 skkuisln A 7]asty) &4 (3d
AAD), 20079 FFeeta A7) st &
(FEEA]), A A= r|EdAT

2ol o
0 @ 1o

o

Z= & #(Yong Hyeon Cho)
1992%3 starysly)|ed Z|AE st £
sk A}, 2008 AMled] 71 A E st &
ﬁmﬂ L))
A FRAEI]EATY ST

g

A 8 £=(Heonsoo Jeong)

19019 BT g Est EYRES
Ab), 20054 Eol T AHE et B4 (35
Ab), 20029 ~ B AAT3) Fhe) A (7
TR, @A ABAYFAF) PAATL
By





