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Abstract— This article examines the reasons for gatherings of system of the country and at solving these problems, the road
mountain areas; the relationship of malfunctions of the technical  network using security positions.
systems of the wagon; proposals for the detection and elimination

of the causes of their formation Figure 1 shows an example of the location of the security

positions at the network of East-Siberian railroad (ESRR)
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I.  INTRODUCTION —

Bogie model 18-100 is a very reliable technical device T
which operates faultlessly over 50 years under freight car \,\

Today on the basis of this trolley features, there is a lineup ¢ N REIIA

products-for example, shopping carts: 18-578; 18-194-1; 10 - sakmupost \

9836; 18-9855 [1]. A e aton \\iﬂ? Usolye-Sibirskae |
Despite the simplicity and versatility of the trolleys of the s T - _

18-100 lineup, they are not without flaws. These deficiencie o Rﬁf’v’?l"k“mI""’”rm'ocm””

affect the dynamics of movement of wagons in general I A T

especially in small radius curves. In these sections, there is . _ | pUrE Angasolka

danger of avalanche paths. In these sections, there is a dangelF'g' 1. Location of security po:uonlf in the mountain terrain crossover

of derailing of the rolling stock, which always requires a newor

thorough analysis of the type of goods and the correctness of

the wagon; spee_d mode; profile pf?‘th [2]. tables with separate indicators for: wheel pairs; axlebox knots;
On the basis of the foregoing problems, the aUthorf‘roIIeyS' body; a draw-buffing gear. [5]

_develop_ed criteria for assessing the safety of V\_/heel and rail Fig. 2-3 show examples of graphical representations of the
mtera_ctlon, curves pass route, as well_ as the 'mPaCt of trH‘letected faults on the security post for the past two years on
tec_hnlc_:al condition of the chassis rolling on traffic safety,,y e pox and automatic coupling. The data are obtained after
Wh';h IS a%%f rg?;%nthﬁgk Ural 4 h Iverification of the averaged according to the results of
mze ’ hensi . _rgvag(_)nzr:\jvo 1as CODStanggxamination positions of technical inspection items. A
pursued comprehensive activities aimed at improving ¢ ﬁraphical representation of the information allows the analysis

charact_erlstlc_s of _durablllty, reI|_ab|I|ty, durability of all and formulation of a set of measures aimed at prevention of
generations, including cluster bearings [4]. negative events

This set of measures is aimed at priority transport
reliability and increasing the security of the transportation

The work of security posts within a day is reduced to
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The path to the station "Tanhoy-Kedrovaya" refers to the
mountain terrain. To assess the mutual influence of SA node
3, wagons pass on curves plots path, check the value of the
angles of lateral deflections of the longitudinal axis of the
wagon of coupler axle mentioned above. Let us consider the

AP e VA famous theoretical framework design scheme of passage of
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 tWO Coupled cars curves [6]

Time of the month

Number of faults
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Commentaries on automatic )
s cOUPlingG == == Linear filter (Commentaries on automatic coupling) Fi

g. 3. Identification of observations at the security post automatic coupling type Fig. 5. Estimated map of two coupled cars curves
SA-3

If you fit the curves of the track sections, the coupler

One should pay particular attention to the link reliability housing is able to move horizontally (across the way) fo 11
with node uptime axle parts and units of chains of wagons,»0_ 190 a5ch way.

taking into account the performance of security positions and Design and calculation of shock-traction devices are
systems of automated visual inspection of technicalpecking passage wagons on the S-curve. Criteria for payment

characteristics of the rolling stock "Tehnovizor" [5]. are accepted corners transverse deflections of the longitudinal
axis couplery, B-axis, wheren anda' - corners between axes
II. METHODOLOGY of automatic coupling and the longitudinal axis of the wagons,
. . . which are defined by the equations:
Previously we saw cracks axle units and automatic a=Lf+y (1)
coupling separately from each other, believing that these are
different events in which there is no obvious sign of their a'=p'+y 2
relationship. | +n +a
In 2017, a number of gatherings of freight wagons on one p=arctg—2— 3)
distance path ESRR have prompted us to undertake an R
analysis of the results of the investigation for several years. - | +n',+a
The main reason for the possible vanishing distance p=arctg R' (4)
"Kedrovaya" is a combination of failures of the wagon, ways b+b+&
and state violations of driving trains. y = arcsin———-. (5)
Cracks were on the installed center plate, spring grouping, 2a

axle box assemblies with SA-3 coupler failures that in the Specifieo_l design parameters are laid down in the technical
interrelation led to mudslides when passing through th€ocumentation for the type of the wagon under established

mountain terrain prof”e path (f|g 4)_ model SA-3 according to GOST 32885 and GOST 3475 of
e 52 3 s g = s:= = = [restrictive path.

L 8 2 8 g 58 & % The authors received the calculated coordinates ' that

T 5203 [ 5407 | 5205 5206 1 5207 [ 5206 L 5a0e L sato L it [ 522 (5251 intersect at the point made in the restrictive path for the

articulated types of supports front: UP1; UP2; UP3 cars with a
model SA-3 coupler. The restrictive path with lock type UP1
is in fig. 6 [7].

82 4
B g P L= -
00 [ 475 771 0|5 0000 400

[ 5403 1 5404 | 5405 | 5406 | 5407 | 5408 | 5406 [ 6410 | 5471 | 6472 | 6413 1
Fig. 4. Modal map of driving freight trains on the section "Kedrovaya"
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Fig. 9. Coupler shank: (a) shank coupler housings with vanishing; (b) shank,
renovation
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Fig. 6. The position of the point of the passage linking cars with a gathering — . ..
ona stretch of Kedrovaya-Tankhoy Permissible shaft deflection angles depend on the position

of the towing wedge in profile reduced cone holes under the
If the point lies within the circuit, passage of wagons orYoke wedge forming an angle of22-24>- 26’ (fig. 10).
the curved sections is provided [8]. If the outline of the poin K’
is the need to adjust the calculation, let us checkuy / / [
serviceability of the coupler casing and stop UP1.
Reconditioned palm UP1 provides normal job corps SA-{
shank (R130) in contact with the shell hard plates (R150). \ ( l
Mirroring the stain from the contact surfaces on the radia\
thrust p|ate must be arranged Strict'y according to the axis OfFIg 10. Position of the Wedge in the specialized truncated cone shell yoke
symmetry. Such coupling surfaces confirm proper operation of
the SA-3 coupler in general (fig.aj.

3 e Mo

Ill. RESULTS

Determination of the technical condition of the coupler
under the current inspection includes verification of wedge
yoke; exit of the shell shock of the socket as far as it will go to
a head coupler; check of the lack of clearance between the
bottom of the chassis of the absorbing apparatus and a pulling
clamp.

Control over the position of angular deviation of the
coupler tail relative to the central axis of the wagons in
! it | . A operation is difficult.

Fig. 7. Contact patches on a hard plate: (a) symmetrical; (b) with the shift to Since the shell coupler is able to move horizontally
the left (across the 1112°-13° path in each direction), any inspection

If th tact patch on the hard plate h toot f thduring the day and at night of these labels can be controlled
€ contact patch on the hard piate has an ofset from fsually, including an automated system "Tehnovizor" with

axis of symmetry (right-left, fig. 7.b), one must check forth f technical vision (fia. 11) [5
smooth rotation between corps SA-3 shock window outlets (E‘e presence of technical vision (fig. 11) (5]

far as it will go in vertical facets window UP1) (fig.8).
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Fig. 11. Possible provisions of coupler: (a) left-skewed; (b) symmetrical; (c)

RN

& - Distance between axes of_ automatic coupling right-skewed
Fig. 8. The position of the vertical supports in UP1 and axles wagons

Figure 11 represents the real picture of assessing the

It is possible that the contact surfaces (R150 and R13@ossibility of detection and prevention at an early stage of

become nonoperative and have defects that restrict thgestruction of axle parts site, which we have fully investigated
mobility of the coupling in the horizontal plane (poor surfaceas parameters KTSM records.

condition after repair of the shank). Track section, Baikalsk — Pereemnaya, on which cargo

moves over 1 hour 9 minutes in 19 wagon with the head

whole; left wheel 4 facing the wheel comes with the excess
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temperature of 510°-15°C, relative to other (three) axle that — the position of coordinates of the calculated painti
KTSM «does no see». Table 1 shows the printing system fon the border of the restrictive path indicates jamming of the
ASK PS supervision of the wagon, which is transformed int@worps SA-3 and transverse forces, constantly pressing the

the chart (fig. 12), the zone of control equipment KTSM. comb to the lateral surface of the rail, leading to derailing.
TABLE I. PRINTING FROM THE SYSTEMASK PS
ltem Time [ L[ 1R] 2L [ 2R] 3L] 3R] 4L] 4R
Baikalsk 1514 | 77 [12°] & | 10°[ 107 117 18 10
Vidrino 15:40 [ 10° [ 14°| 8 | 12°[ 127 11 21 9
Kedrovays [16:02 | 8° | 14°| 7° | 12°| 11°| 121 25 12
Tanhoy 16:13 [ 10° [ 15°| 10°] 13°[ 127 12] 34 12f
Pereemnay [16:23 | 8° [ 14°| & | 11°[ 117 11] 114 11

During the movement of the left wheel comes with dual
temperature increases throughout the route, and tt
temperature rise during the last minutes of the 15-2f
movement, going on to surge of 114 degrees and comple
axle by jamming the site. Inspection showed that the inner rin

of the bearing collapsed and partially burned. Fig. 13. Elements of a destroyed bearing
120
114° . . . .
110 A modern railroad of main roads of Russia has a margin
100 and is able to ensure the safety of trains.
= % Found wreckage and crash are closely associated with
@0 R0 =1 left h - h . I . | | . f h
2, Zone control KTSM gt gathering mechanism rails [9_)]. Timely analysis o the causes
g 2 left and mechanisms of gathering wheels to the rails is also
= 60 . . . . .
E =2 right required for objective comprehensive assessment of a current
5 %0 —=3left . .
& _ status of traffic safety of trains.
S 40 3 right
i 30 4left
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