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Abstract

To evaluate the running safety of track maintenance vehicle, the multi-body dynamics simulation
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software UM is used to establish the dynamic model of the vehicle. The motion stability is analyzed.
Under the idling, driving and braking conditions, the wheel-rail running state on the curved track
is investigated. The maximum values of wheelset lateral force, derailment coefficient and wheel
load reduction rate are statistically analyzed to research its running safety. The research results
show that, the critical speed of the vehicle can reach 37 km/h, which means the motion instability
phenomenon will not occur in the vehicle running below 20 km/h. For the vehicle passing through
curved track at speed of 0~20 km/h, the values of dynamic indices increase with the speed in-
creasing. But the security indices can be kept within the security limit. However, the wheel load
reduction rate is sensitive to the speed change due to the lower weight of the vehicle. Its maximum
value is closed to the safety limit. In the field operation, the top speed should not exceed 20 km/h,
otherwise the rise in speed could deteriorate the load reduction safety.
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Figure 1. Rail inspection trolley
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Table 1. Relevant parameters of works trolley
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Figure 2. 3D geometry model of works maintenance dolly
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Figure 3. UM multi-body dynamics modeling basic method
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Figure 4. Schematic diagram of topological relation of works dolly model
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Figure 5. Bushing coordinate system of force elements
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Table 2. Main parameters of vehicle dynamics model

T2 EMHNFHEETESY

WA BH
Ak iR kg 150
5 kg 15
JE 3R kg 25
i /m 1.260
% SRS A EAR/m 0.84
4 SR B R 7] B m 1.4930
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Figure 6. Dynamics model of works maintenance dolly
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Figure 7. Track irregularity
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Figure 8. Time history diagram of lateral movement of wheel

[ 8. iR EHiZE

IXRE, I AR R R G SRR, 8 R EDULR A2 NG R SRR LR R IR S A 37km/h; fiE
3 SEE 20 km/h FEFH KR .

5. IHNEREMRH
5.1. HEITRURZEIEHFNTHE

NT TN ERNEAT A, M/NEAE = RTINS 2= ik i dh2e B, wEET. WK
3. WIZNRAFECHE L. IXEAN ) ) LA AR R RO n 21 458 Bl 9 FroR, fE— @ i Y AR
SEAR, [RIA T ARIE EAMAE 21 IE AT, T B O BN — S A s AT B AT STl sh Do, E
BN 5 1 5 A . B R R TR B R A R EE Rk R DA S R R [ R e N, HUE
AL K BRI R I FAS [ 38 B e KB S R % 3 B A MEVEI PR AR TEXT EE, b N ZE i 2 4k

RIEIRIE (s R 4sh 114 M Re 1T e AR LS 45 e Ve ) (GB5599-85). (TB/T 2360-1993) (ELiEHLE-
Bl 75 VE RS %5 78 71 S PR 5 1% LR B B B IR SRR 1) S R A VRN R AR
RS IE) 1 R R AR BR B H IR 3 From. For, MR RIMR BE DR, BRI 7] J) AR ] 7D,

DOI: 10.12677/0jtt.2020.95043 357 BB EEFW/ N


https://doi.org/10.12677/ojtt.2020.95043

s

5

&

HI IR ZZ ARSI, ARMESR IR AR A BB R KL, ke E R R T AR DN i BN 4R PR 45 B 1 € 22 iz
AT AME[10], TR A ) 5N R E A G .

Figure 9. Application of driving torque and operating resistance
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Figure 10. One wheelset derailment coefficient
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Figure 13. One wheelset Statistic graph of maximum derailment coefficient
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