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Introduction
An Instrumented wheelset Is widely used to evaluate running

safety In railway vehicle. The iInstrumented wheelset can
measure the contact forces acting on contact point between the
wheel and the rail, namely wheel load Q, lateral force Y and
longitudinal tangential force T. Using data measured by the Yr{,,al
Instrumented wheelset, the method to estimate the contact "ff : :
condition is proposed for the evaluation of the running safety eSS T e w wm 200

; ; . . Traveling position [m]
of the railway vehicle in passing the curve. Instrumented Wheelset Example of measurement data
Method

» Observer Is based on state estimation theory using a nonlinear single wheelset model.
- Input data: the contact forces (Q, Y, T), the contact phase difference A8, the running speed *V and the track curvature p.
- Estimated values: the friction coefficient u, the wheelset angle of attack v, and the contact position s;.

» This system can estimate the state values by using the measurement data of only a single wheelset.
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wo T - Contact force [0i, Yi, T = x(k+1)=fx (k). u())+v(k) * Angle of attack Wy
- Contact phase difference 460=6—0, y(k)y=h(x(k), u(k))+w(k) + Contact position Si
+ Running speed %4 * Friction coefficient u
Model

Estimation System

Evaluatlon of estimation performance
* Friction coefficient u

To evaluate the proposed method, we conducted multitype position s, are averagely similar to simulation results in the
simulation In passing the curve and generated mimicked circular curve section C, and C;(these sections obtained good
measurement data under the following conditions: agreement between measurement and simulated values).
B Track curve radius R varies from 100m to 1000m. s G ] | “Rorom T~ —
m  varies from 0.05 to 0.70. 2E 2 o || o || o ||
Estimated friction coefficient /i calculated by the proposed ST . T /L\ . | ‘“imm
. . i | A 'v
method had good agreement for set value >y in simulation X L I '\_\ §
when R 1s smaller than 700m. R : } ] A } ,—Eslu-mrted_gmu.ated
s & 15 F |
1000— 1000 T 5= 4 f | "‘ \W 12 AW #,.’ A | | “ |
0.5 o 5 - ,l-"'n.k ! v [ ; ‘ ) ‘
E9000 E9oo I°°4 E ~ 05 - Mp;“ [ % | /YN D \l Y.
= 800] = 800} 0.2 _0‘5) N | o AR A
0 700| g 700 10.2 é ' .
T 600 //%\ T 600 (0.1 Eg 22 -
Dq:Jsoo- Dq:Jsoo 0 EE 10
3 400| 3 400 {-0.1 S T
S 300| Y 300| 02 § 30
~ 200 - 900 1§93 0 50 100 150 200 250 300 350 400 450
Joo | | J | | 100 \ | | | \ -0.4 Traveling position [m]
0.1 02 03 04 05 06 07 01 02 03 04 05 06 07 (a)Traveling responses
Designated Friction Coefficient i [-] Designated Friction Coefficient i [-] _14 . 50
(a) Average of Su -1 (b) Average of “u - k %ﬂ 1.2 :Efmgizg i é 40 :E:‘Ez:z: -
Average error of 1l in circular curve section £ 1 —EmEe AR 2
. 508 §30
- Angle of attack y,, and outer contact position s, 205 g
The proposed method is applied to running test data. For the g, 04 o
, . , g 0.2 =
comparison, the contact condition is calculated through the z L
simulation reproducing the running state such as track @ e section O @ .
Irregularity. Estimated angle of attack i7,, and outer contact (b) Average of v, (c) Average of s,
Pu blications Comparison between estimated and simulated results
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