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ANEH, EIRZ AT UM Rail/Wheel £E BOA L SZ REIER 223 fl, (HHR T2
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CONTACT #Z#0) F1 Kik- Piotrowski 575, AJ DLFE 4 40, b fE A0 28 52 [l e 0
AU BEFE
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® Archard model
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® Archard model with wear coefficient map
Ns
W= kvﬁ (4)
Hrr, NRZEEEMY), sRIEINEE, HAME, k,ZHIENLE 3.
® Specht model
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M %fF Archard model with wear coefficient map, 1152 20N
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Bw(s) = 2nR(s)h
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® i FEHEFE

® 2. I EEFE

® W3 B

TR, ANEEZRAE AR ERE, FscRrH T EE CE 6 17
)17 2%0 (UM Simulation | Tools | Options | Wear control parameters ).

Options *
General  Autosave  Formatof numbers  Export to MS Excel
Bug reports Visualization Wear control parameters
Parameter Value
L1, mm 3
L2, mm fa
L3, mm 10
L4, mm 20
Sd Flange thickness
Sh Flange height
ar Flange steepness
Tw Tread wear
St Flange thickness (from flange vertex)
dsd Flange wear
dst Flange wear (from flange vertex)
H, mm 12
a " 45
Wi Vertical rail head wear
w2 Lateral rail wear
W3 Gaude cormer wear
Cancel
48

3. FRAEEFEIRR

UM Wheel Profile Wear Evolution /& UM Loco &5 ] — i TR (74
PO, HTERIMEMEBFEHEIL M (JC7% UM Experiments 13). UM Wheel
Profile Wear Evolution 5 B G 41~ Dy .

®  TIINEK S B T T 1 B FE AT s
TRAF R — N BEFE M 20 1 BT S A
THEAS 30 5 A0 AR [ B FEF2 11 4
NTER IR BRI 55 73 e B 2T 20
RAEEEAN OB )2 i
M A NETE, A SCRRE R A -

o EIEIEIT 1;
® BIMAFINE T RA



® HRAGE AN TN R

® KM VTS RAEREEE T .

W 2R B FE TR DT B HGE R AN g 80 A, SRy 2 00T
S PAREACE, HIOriEAmfE s E e 9.

PHEIAT, fRR0Z, AT D, wE —-AMRERIET TR, W A
BB LR RS . PUEA P EREE .. sy, XA TN 2 A&
TEAMSEBRIS AT HPIRAS, A Lo & B E AN A

PHEEREL ARPUELE (A TR MKE) F5 2 A XE, G
O — DR 720 BAITIT R L0, B H RSN R
Mot 7O B, PR RIEAAE, Sk T, 12 B AR Lk
UK, A5 BEAR RIS N TS e 1 A, SRR FEI I (B AR ) it
TR, ARk .

[ Wear step |
| Wear step

— 4{ Group numerical experiment ]7

Wear depth 1
Configuration 1 / '\

+

Initial profiles
s >

Wear c epth 2
Configuration 2 /\/\
=
N =
= =} accumjulated
= . - e P P ; wear depth
[ N\« Profile updating ] .
n — number of wear steps Nevi brolke = \]— f\,
9 ZERCIERE

A By H I, ek B — 55240 (Track/Profiles/Contact), %
Wear UL, sidifisdl, WIM—ANEBF T, EXEMH P E N LA K
B RRIGE R EEE .

SRIGIETUE S EL (Track/Profiles/Contact), fithillS &4, Hm—4
BEFE T —/NA BRI EEFED] AR & 2N 08 T 0. 7E Weights U 7] LA
BRATOUT G RRE.

7t Wear parameters JU[[], 7] LA EBEFEGEA . BAERE. MIREFE. BEFE
M CRIER) A0 50 COMER) . ORI MR R IR RUD K%
ZH.

7t Finish conditions UU[fi, 7] L% E K 6 H I E R brE NI B &R 54

7t Results U, 3B BEFESS R SUIFORAF B8 AT DA S 15 DR A7 2 FH TR Bl



iR 55 73 B o
EH BT B AT, 550104520 1% Wear profile evolution .

RailWhee! | XVA | Information I Tools
=0 %Y 2
[ Track | Profiles | Contact | Forces | speed | Wear |
= A | [ wear profile evolution
Continue simulation

Use of threads

Number of threads (max=4) |4 ZI

Configurations | weights | Wear parameters | Finish conditions | Resuits |
+ m' {}' \I“ Number of computations = 7
Tangent | Curve R650 | Curve R350 |
Name Tangent ]
Length 820 ]
Start of wear section 30 |
Set of speeds (m/s) [11.11,16.67,22.22 |
Identifiers
@ Current
) Fromfle | =]
Information
Rail inclination 0.05 -
Distance between SCR and SCW 0.0057 T
Track macrogeometry Tangent
Irregularities From file

Files with irregularities:

Left rail (Z) C:N\Users\PublichDocuments~\UM Soft
Right rail (Z) C:\Users Public Documents~UM Soft|_
Left rail (Y) C:\Users“\Public“Documents“lUM Soft|™
Right rail (Y) C:\Users“Public“Documents UM Soft
Factor Z 1
Factor Y 1

K 10
THHESEEE )G, P Tools | Analysis of wear of railway profiles | Wheel

profiles, FTIF R BEAELT Ko br TH, INEEE R REAT Sevt b
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i

Ci\Wsers\Public\Documents\UM Software Lab\univ - Browse...

B C:\Users\Public\Documents\UM Software Lab'\Universal Mechanism\S‘xM}fmDdels'\simplE_lS_lOU'\WearR...‘ o[ =] ]

Profiles | wear control parameters |

mm
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UM Rail Profile Wear Evolution t1/& UM Loco B — AN in TR (54
PO, H TP B R M. TN B R — R E R 2 A
Y, R FS 22 UM Experiments 1538 [#) Scanning T . UM Rail Profile Wear

Evolution #H B A U1 IhEE:
©® TNk B AN SN A T ) B R 40 AT

%

DRAFRE AN BERE B 2D (10 B T SO

THEAS 2R TR S b v P B A2 1l 25
DI BN AR 57 o B die (it A K
RAFREAS UL ) AR A R
PP LA TR R HE %8 4 2> RS, JF 2242 UM Experiments FEER 3L A

Date of calculsten 23.04.2018 : ;
Mumber of iterations 10 5 r 3
Mumber of wear steps 2000 ”””””” 40 """""
Mileage per wear step, km 10 ' r ‘
Result saving step 2000 : ;
WheelMileage (km) Sd, mm dSd,mm Sh,mm gR, mm - w
=[] [ wset 1, eftwheel - — i mm
V] ] mitalprofile 3210 0000 2792 7.56 -0 0 0
| [ zo000 3233 0767 2813 6.7 : I [
B coco 3207 L0249 2829 6.53 I ;
] [ so000 3194 1153 .M 640 |z I b
B =oo000 3L89 1203 285  6.35 -0
(| |l 100000 3188 1214 2877 6.34 L
B 20000 3L91 1186  28.97  6.37
| ] 140000 3197 L1266  29.16  6.43 —
| [ 150000 3203 L0867 2936 6.4 I
B 150000 3211 0486 2055 .57 | bl Py I SN
W] | 200000 3220 0.895 2974 6.6
- (] [ wset 2, left wheel -
4 LU 3
11

1217 UM Simulation f£/7, L3¢ Scanning | New project — rail profile

wear, Rl A] 5T AE L HI 51




WE 12 s, FAP A EREA, FFxEARMAE.
| General | Alternatives |Rail profie wear | Run | Results|

+ @ | @ Variables l Integration | Tools | External libraries
f
Family of alteratives Herarchy of parameters | Tree of alternatives |  Identifirs |  wheelRai | initial conditions
List of parameters
o = @ 4.7 smple_18_100
simple_18_100 b Mass b - Whole list
acd 1 -Speed b B Braking
1» - Friction factor b B Open wagon
b - Wheel profile b T Hopper
— b - Tank car
(©) Family weight factors. L b B Car body
— . b P Bogiel
b B Bogie2
b B RWParameters

12
PR EEAL, w2 s T L.

I&"’d- Alternatives | Rail profile wear | Run | Resuits|

+m Inital conditions |  Variables |  Integraon | Tools |  Externallibraries
Family of altematives Herarchy of parameters | Treeofaltematives |  Identfiers |  WheelRai
R g m List of parameters
2 il 4 -7 simple_18_100
simple_18_100 4 Mass > -Bu Whole list
ac4 i b-mcarbody [84500; 14500]; - Total 3 b P Braking
4 -Speed > -7 Open wagon
i b-v0 [11.111; 16.667; 22.222]; - Total 3 b -Pw Hopper
4 -Friction factor b - Tank car
| b-RWParameters._cfriction_left [0.17; 0.3] b - Car body
> -RWParameters. _cfriction_right [0.17; 0.3] b -7 Bogiel
b -RWParameters. _cfriction_left_s [0.17; 0.25] b -Tu Bogie2
i b -RWParameters._cfriction_right_s [0.17; 0.25] b -T RWParameters
4 - \Wheel profile
1 -RWParameters._i_wheel_profile [1; 2]

K13




PR, NBE AR B

Identifier: mcarbody
Current value: 84500
Mode Use for
@ List of values ) Loop ! Bogie 1.mcarbody (11840)
¥ Bogie2.mcarbody (11840)
Add value: 0| g’
+ Value Weight
84500 0.5
m 14500 0.5
[ ok || cance |
Kl 14

BJE, PRI NS HOCE . VER, X TN RE, U SR Ak R e
IR SY: o

[ General | Alternatives | Rail profile wear [Run | Results
Wear parameters | Track | R/W contact forces | Rails profiles |

Number of iterations 100 5]

Tonnage per iteration

Width of wear accumulation interval (mm)

Interval of wear averaging along track

Il

[V] Whole wear section

Interrupt of simulation on degeneration of profile

Wear section

Start of wear section D

End of wear section

Save list of variables every 1 ﬁ] iteration

Wear model

@ Archard ) Specht () Wear map
Parameters

Wear coeffident (m2/J) 1.6E-13

Kl 15



LA 2 i 2R PR AN AR 1 L 2R

S22 3Rk

1. Sergey M. Zakharov, & HESCZR. (2008). k% W 5 42k b Z25C AN PLANE I
etb. E4MERTE 225, 045(004), 16-19.

2. Pogorelov, D., Simonov, V., Kovalev, R., Yazykov, V., & Lysikov, N. (2009).
Simulation of Freight Car Dynamics: Mathematical Models, Safety, Wear.

3. Kovalev, R., Lysikov, N., Mikheev, G. et al. Freight car models and their
computer-aided  dynamic analysis. Multibody  Syst  Dyn 22,399  (2009).
https://doi.org/10.1007/s11044-009-9170-6



