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An Experimental Evaluation of a Hydraulic Tilting Actuator
for a Diagnosis of Load Characteristics Acting
on the Tilting Actuator of the Tilting Train
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Abstract: In this paper we deal with a hydraulic tilting actuator to make a diagnosis of load characteristic acting on the tilting
actuator of the tilting train. Tilting actuator in the tilting train plays a role of making tilt of the train when the train runs a
curve section to make the train run without deceleration. However in the process of tilt the tilting actuator is affected by the
load acting on the actuator, which has a possibility to make bogie vibration. In order to figure out the effect of the load on
the tilting actuator a hydraulic tilting devices that are capable of tilting the train is proposed. The proposed devices are installed
in the front bogie and in the rear bogie to make tilting of the train. The devices are consist of sensors that measure the load
capacity of the actuator and displacement of the hydraulic cylinder stroke, control blocks to make synchronization of the two
actuators, user interface block to monitor the status of the actuators. The effectiveness of the proposed hydraulic tilting actuators
is presented by the experimental evaluation using actual tilting train.
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Fig. 1. Flow of electornics tilting actuator.

H X AAYBHATR|(CTE: Carbody T11t1ng Electromc)
2 A5 SHE A oA g WEE g9'ae] 2ol
© HEJAo]7]d)] o3 EAEo] FH o= HAETh
AolA AFgE A o] 7| gy dFeloly W4
R}

é
2 o
- o
a
ot
oY
OHI

JX= = 73A]7](bogie sensor)2] Y

g3 dRTEel el wske Al AAl o)F ¢
2 ko) wlael] osi wAE o ghe #1714 REC)

TFEOE HASRE WAL A Yk olsh 2 WA
YRTEA e ol wE AN wE SPshe
of FPsska AA) ofel wehd Wy YHTE
P 53 A0 B Hale] 99 A3 54 8
PIE ojdth old BAES Fus] dM B =
AAE FUAZRE Bostel BT
st RH5A AL JFssl s A
RHEY Wk AANE AQT olelFt P 15— A7
AR Aol glovd, FHo) e AdAN AL e 3
o melek

i

r-1n 2 o>4 W, rlo
0]

o

i

I AJAE A
. 7|E A|AE—H :rL)H

B =N Aldshs f44 2RHAUS B84 3
7} ZAe) S 29 20 BRItk 2Pl BE AT 2
o] 9t YEMAUZ FEE54 Wl AN AT
Fu)Re] tiztel] whEEo] e HRZ|IFAAA N FHEE
T RS fddy, AR gl FelRe) diatdla Ag
(feedback) HOAlE 2459l AlM A&, W9, F3 F)
AEE, H129 A5E Fofo] s BUHIS L 2

Ao} AEE AR Aoilz AL

E3] Ataste A" ZA7be dixtel fetEabTrt A
wRos AAene g YPTEA T A0 55
el tiaix] 718 HteA] BEsfof sk 5A4E ZEal
1. ek Bo18) 2dlo] ol oy DY E
S A F it ZHEete FEEe] A8 A1 AIkE
Ho2 HF7|g HoAI o]|F RIEiA AHee HIEH
dgol WAT & Ak olUd BAYEL RS9I
g 30 Hole A o] TVt 20E v A7l 9
ElDelta) #1715 283tk e} #|o]7]= Delta Computer
System, Inc. Akl &J3lA FAAIZ=E A& Ao7|=2 7N

Nm[

(ot

Roi71 2 S8 2LIEY

EERER I
(Bogie)

2821737

Sensor signal
(Angle, Displacement, Loadcell)

[e uRIH
(85 0 B8)

EE F0/ Uizt
(Bogie)

2821737

Y dEn2
(200 A 2

I8 2. AR A" AL

Fig. 2. Diagram of full system.
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Table 1. Parameter of calculate for rod diameter.
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Table 2. Parameter of calculate for inner cylinder diameter.
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