UMER{GETRIRIIEES M5

2020%8H20H



0D vt tasEEA 2

B o EEERRRRmDSRRSSS———
1. UM S CAETIEHE
3K
ONTENTS

2. UMY SRF9 S P A T

3. UMER - BYARER K TH RE R 7

www.tongsuan.cn D4 leigiang@tongsuan.cn & 187 02839989



O wur

HEH B TIE : Computer Aided Engineering
ZIRRGENF1E . Multi-Body System Dynamics
715 5454 Dynamics and Control

BEF 551715 Kinematics and Dynamics
ERIEEHL: Virtual Prototyping

ERMAEARLE : Virtual Simulation/Experiments
#{EFR 45 : Numerical Integration

#H{EIE: Numerical Computation

& H1% . Computational Mechanics
EIMARGENHE: Vehicle System Dynamics
ZEiRES1ER: Vehicle-Bridge Interaction
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O sn—sims

M(q,t)q+k(q.q) =0(q,q.t) +G'(q) A
g(q,t) =0
G=0g/0q"
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UM Loco

UM Flexible wheelset UM Tracked Vehicles UM Automotive

UM Train /
UM Train3D

Preprocessor
(UM Input)

Universal Mechanism Base

Solver + Postprocessor
(UM Simulation)

. ..'o
090

UM Durabi”ty H
UM Ballast

UM Rolling Contact Fatigue
UM COM server for train simulators
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€ UMBRHHRERE

3) UM - Object data input - TGV_KTX
File Edit Object Add Tools Help

N = M e g:?| e | = | é'; fs;?| 0 a8 @‘ UMComponent  Mates UMLoco Carl|\_N°h_e‘els _—
AR b XA S E AR A Y Y A4 5 EUN

E 2 — — — T —

3) Object TGV_KTX - X

LIESCRIEE LRI 0 - BRI A b | _omes | _wbee
General Options Sensors/LSC

>

(B subsystems
[=] Powercar1
~[=] MotorTrallerCar2
[ TralerBogie2
[ TrailerBogied
[ TrailerBogie4
[=] TrailerBogies
[E TrailerBogies
[& TrailerBogie7
[ TrallerBogies
- [=] MotorTralerCarg
w[=| PowerCar10
& Images
# Bodies
= TralerCarBody3
B TralerCarBody4
. B TrailerCarBodys
- i TrallerCarBodys

L B TesilarCarBaduT

Transform into subsystem |
Path  Cr\Users|public\Documents\UM Software Labiln

Object identifier
[ev_£ds |

Comments
| |

Generation of equations
() Symbolic
(®) Numeric-iterative

< v
L, d

Gravity force direction
e | g

o | T

v

[ ez ‘71‘0 Cl
it =h
=B+ 8[BEEE
Characteristic size: 1.00 H
Whole st ind pressure
Scene image: Mo ~
Mame Expression Value
Vo 0 [] compute edges for ASC
d_antiroll 7.0000000E+4
f 30
_balljoint 426600°FFni*pi 2.6253148E+9
beta_balljoint 0.05
_coupler 4*53474%FFni*pi 52776723+
d_balljoint 2*beta_balljoint®sc 8.3565365E+5
beta_coupler 0.3
d_coupler 2*beta_coupler®sq 1.0079612E+7

zwind_motorcar 2,255

zwind_trailercar  1.94

windarea_motorc: 79

windarea_trailerc: 55

windpressure 500

Fw_maotorcar windarea_motorcar 3.9500000E+4
WindDirection 1

Fw_trailercar windarea_trailercar 2.7500000E+4
delta_ 0.05
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UM - Simulation - c\users\public\documents\um software lab\universal mechanism\@\samplesirail_vehicles\simple_18_100 - x
File Analysis Scanning Tools Windows Help

22 00 DEmE ARRE|EG | f
eRTr Lk BEOE Bopro &

; N ; =i Speed unit
B g e e g,

[@] Animation window Contact patch viewer

q @\E g’g @q‘; (:é @" @@-| Options WS1  ws2  WS3 WS4

[ Rail profile

[ Wheel profie

[ Contact points

[ Marmal forces

Scale 50 %] kaimm

[+] Contact patches.
[CJcoordinate system
[ Adhesian zone
[ITangential forces

Scale 100.0 E Nfmm

[@] Animation of wheel/rail contact

Options 4 g -
[ contact forces = & ‘@ Gl? ('E ®.
Stale 576.2 %] khufm

=2 simple_18_100
=] Bogiel
Plots =] wset 1
b Left wheel
i T H H H T H H H B Right wheel
%] UEODRIENS 1 1 : : 3 : : wset 2
3 1 : : : : : Left wheel
Right wheel
&= Bogie2
=] wset 3
b Left wheel
- Right wheel ara
wset 4 Ny [ simulation time (s)
Left wheel [ buration time {s)
- [¥] Rightwheel [ step duration (s)
[ step size (s)

Pause

Variables
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05 uvspEsE

.
-
1 UM Base UM Cluster UM COM Server
1.1 UM Base/Control Panel 12 UM FEM 22 UM Flexible Railway Track
1.2 UM Base/Training Ground 121 UM FEM/Vehicle-Bridge Interaction 23 UM Scene
1.3 UM Base/Ride Comfort 12.2 UM FEM/Monorail Track 24 UM Pneumatic Systems
2 UM Subsystems 12.3 UM FEM/Maglev Track
3 UM Loco 13 UM Control
3.1 UM Loco/Multipoint Contact Model 13.1 UM Control/User-defined Routines
3.2 UM Loco/Contact add-on Interface 13.2 UM Control/Matlab Import
3.3 UM Loco/Wheel Profile Wear Evolution 13.3 UM Control/Matlab Cosimulation
3.4 UM Loco/Rail Profile Wear Evolution 13.4 UM Control/Block Editor
4 UM Automotive 14 UM CAD Interfaces
5 UM Tracked Vehicle 15 UM Train
6 UM Driveline 16 UM Train 3D
7 UM Flexible Wheelset 17 UM Ballast
8 UM Monorail Train 18 UM RCF
9 UM Maglev 19 UM Durability
10 UM Experiments 20 UM 3D Contact
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@ No.1 UM Base EiliiERAITHEE

WIEARIER, HEfth PR A 1RER A E A
ERNBEHEMFHAFREER LA WK, 83D
BHNFMANNFRGEHETE (FHEFHE)

FRET A (&R, EEE. Sitoth, FFTER, 4R
460 L AN R B R HIF)

E o]
Yariables |
E-Omega - Crank angular velocity

%) Object benchmark

v -[E Object
v -3 Object
395 Curves
. L-F(9 Variables
o h.ab attributes
----- (B subsystems
» Mg Images
» g Bodies
> -JB Joints
» gf Bipalar forces
------ %+ Scalar torques
----- = Linear forces
----- &® Contact forces
----- D TForces
----- % spedial forces
----- &2 Connections
----- 123 Indices
----- @' Summary
----- ¥, Coordinates

] . SPRPNPRS. R———

i i 102

| Ex=-2 Ey=3 [Ranges are not used
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@ No.1.1 UM Base/Control Panel #=4lmix T &

o (MEWBEIREFTFITHRESHIL
® % AT LR EEUSMIS A RENE

qu Univefsal & Control panel =
mechanism —
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4 ;/ No.1.2 UM Base/Training Ground izt T &
—  —

FHE T2 UM Tracked Vehicle B & ZE stk
SIFINERCADERES NI = Etth 2, AT &S EHE iR AR
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g No.1.3 UM Base/Ride Comfort EfaMFsFEE T A
| — C —

s FEER/ZUM Loco, UM Monorail TrainFlUM Maglev FHYZE
b—MER

® RIFBAESGRIE R ERERMNRE ZIER N EER T2
(Sperling#g¥r) FEFEE (UIC513%RE)

. EI@ Processor of variables : - :

Variables [k on b

.a.z(SUbSI = Table processor  Transformation of variables
Eff_Freq_0 # | Position (m) 100
Eff_Freq_Mean
Integral_Eff_Freg Vertical_Spe

Integral_Eff_Freq_25

a:z{Subs1.2E{F) - Ac 1.0339861

centile_abs
rcentile_abs UJD t 15
centile_abs_1
rcentile_abs_99
Percentile_abs_59_point_4
Percentile abs _99_point_35
Percentile_abs_99_paint_2
Ride_Comfort_G
Ride_Comfort_V
Lateral Sperling Index
%} Vertical Sperling Index
UIC513_Nmv axprS
UIC513_Nmv_azp35
Dispersion
Integral
IntegralAbs
LastAbscissa
LastOrdinate

Max_Min

Max_Min_2

Mean
Mean_plus_Std_Dev3
Min

5.094 0.0343499999999999 Interval=[1; 6] St New
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@ No.2 UM Subsystems FZ&ZIEIR

IncludedA#NF &%, AIREBIZENENTFRES
Externalfb T 7%, EHTZXS5IRAE—F&S (IRE)
StandardfrEF &S, W: 3. FHMME. Rk, BHE
Linear FEM38 M4 xF &% (MINPBIRTEREFSFN)

7#?
- -

M F ARG IR RIRZE ST KRRIRE
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iz No.3 UM Loco HZEFFHIERAIINEE

° REESHUN TR FREER, REUENE, B,
BE, X, 1F, KREFESHREERN FERE

O IR EER, WS ERARER

o XRHTERMERITE, ARMEREEBAE (BE. HE. &
RASLMAED , AgETEHENM, AMRRIFRsS

@ RTINS ETEMMNGTERIT TR, IHFSASZNLERE

@ REETHHEAEINER TR, NEXEEMERE, XiF
HEMNRIEZERY, ZHESAINHEE

° REZNHEHEESELIR, IHSANLIE

° AT S MERSASRE, TEERIEREE. HAREME.
BT M A Z BT 1 e

° AIHITRIRBEBIEMAES T (FEEUM FEMIRH)

® A MMATENESN RS (FZEAC&ZUM Drivelinet&iR)
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@ No.3.1 UM Loco/Multi-point Contact Model %1% S AEHi 24 iz fmiE 8y

R B 000 0 —
O Kik-Piotrowskit#1 2 = AEfiza 5 iR !, 5CONTACT4HRIEIA,
HENERS

o HTHEAEMN. BEE. BIER. FMHNE

20
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@ No0.3.2 UM Loco/CONTACT add-on interface CONTACT EF#E
— B

T B M CONTACT add-on for Universal Mechanism
SEEEMCONATCT, EE— 1S RADLL
BRI, 8795, BHERE

| MM

www.tongsuan.cn DX leigiang@tongsuan.cn ® 187 0283 9989



—
@ No0.3.3 UM Loco/Wheel Profile Wear Evolution ZEi 8 H EFE
S— | B

Wear step

Group numerical experiment

Wear r;epth 1

\ P
4 |
Configuration 1 /\‘\

+

Wear ( epth 2

Initial profiles

AN

Configuration 2 /N
Fa 5 r =
X S i
NV
accumjulated

— | wear gdepth
N Profile updating :

4
Newi profile Hl\_/ \ f
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@ No.3.4 UM Loco/Rail Profile Wear Evolution §N%h B EEFE

Initial profile

— 'Worn profile

#

_—
&
N
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@ No.4 UM Automotive’SFE =R ThRE

® &{itFiala. Pacejka Magic Formula. Tabular, TMEasyZ % f#
et E AR, DUIKFtire O, XFRESMZ SR

o iRfHMacAdam. ZHrFuNAIPIDYSH 2SS L ME I ST

REIEMI, WA E. F1EE . ZFHP, HORNZETEFS

MELREE

12{#1S08608. Wong. Dixon. Experiment. TrackZ% fhigiL

REEINERFEANE LT TR

AT S FERSAEAINGE, T E MR E MR G

A [E S shE N FREhEM

AHTHIZRBEERMAES T (FEZFUM FEMEEIR)

A MMATENESN RS (FZEAL&ZUM Drivelinet&iR)
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@ No.4 UM Automotive;S &R N

7 R BEZ%E

SHESE
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@ No.5 UM Tracked Vehicle & ZEHIEIRAIINRE

o IREESBUMSIMBETERETRGER, AXXFHEHPEEX

® RIBSHINGER., e, 1558 THRAETIR, B
MERBHITHRE

® FEFEE. WiH R ERET BRI

® REEINERFImITIE, UIEEBEANEE

O TSNt (EEE ZUM Base/Training groundis)

® X FFRE RS E FNEX L EE T

® Al TS MES SN, IHMEEWEMNREM . FIntEFn
PR EE

® A[E RS EIE T

O ARITHIRB A ZEMAEDTT (EHZUM FEMRLR)
® A IMATENED RS (FERBLHZFUM DrivelinefEik)
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@ No.5 UM Tracked Vehicle B ZE s a0 B

FZHEH

*HEmE s R S L e |
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@ No.6 UM Driveline f£5h & &R

— —
o IRM—FRIEIMEETRANIT (X, BE=R. ROBEHE. RIELTIERS.
EZig) , AIRTARE. BHER. NEURBRNERNENRRER

Final drive Gearbox

/ﬁ ! Side clutch

Main clutch or hydraulic

|‘|
4
U

Brake

-]

torque converter ICE

Sun wheel

Planetary gear

Input shaft of final
drive

Carrier with satellites
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@ No.7 Flexible wheelset M4 %tFHELR

i UNiTy

il
=
i
¢

NNO=E
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@ No.8 UM Monorail Train BB 5| ZFE 2RI T EE

° B THRIEER. ZENERRALSERRAIERINEE, X
SEELERE,. RIENRMLARAPMERNFI D FEEF A E

° E1TE. SRRFIRREREPRAIFLEiRERE, RitFala.
Pacejka Magic Formula. Tabular. TMEasyZ¥% #h4tBa-4
ARAY, PIKFtref 30, ZIFR LM% Skl

@ REZNHMERFEMANEIZIT IR, BNERSNEL

iz S eI

o RHEFITWIHEAEEENRLE, EfTH. SHRERSERER
SIFESMANEAFE

® AT MERSAMEASIAE, THMEERIREM. 2. iR
MEFN R 2k I8 e

O AHITHIRB A ZEMAEDTT (FEHZUM FEMRER)
O AIMMATEZREDN RS (FERLEZUM DrivelinetRER)
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@ No.8 UM Monorail Train B# 5| ZEFf=IRE9 N H

I G

E\‘ universal
mechanism
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@ N0.9 UM Maglev ###5| ZFE1RRAV I 5E

o ETHRHENITAR, BETIAISER, REHERRISER
HRATHERINEE, XIFEMS. EDSHAZFIZERINNFEERBPE
o EIFRHEHMIISERMIAERRABEGIRE, RHRIE-AE. #
WMEBHSAFUVBEBHSKFERESRE, HFRAPFEEXERR

4

o REHMEIMNMWMNERTFEMAMEEHTIE, WIFrERIHNES
iz S eI

o RHEFITWIEATEELERIE, BEFEMSAEHEFFENX
MEAFE

® AT MERSAMEASIAE, THMEERIREM. 2. iR
MEFN R 2k I8 e

® AETHIRE S ERMPEES T (FECFUM FEMAER)
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€2 No.9 UM Maglev BEFFIZ AR ML
N
M

=g Gearing

2, Chain gear

154 Combined friction
& Cam

E spring

=] Rack

& Bushing

D Tyre

Maglev force

<% Mechanical converter of rotation
1} Fluid coupling

i+ Hydraulic torque converter

I Hydrostatic drive

=&, Planetary gearing

.‘ | TUALLE

EH # E——————1%
I I [ I

[=r=irE=]

Plots
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@ No.10 UM Experiments %3 A IBIESR

Hierarchy of parameters  Tree of alternatives  Identifiers  Wheel-Rail

=

Initial conditions  Finish conditions

List of parameters

Variables

Integration Tools External libraries

w0
! -vw0 [60; 62; 64; 66; 68; 70; 68.5; 69; 69.5; 80]; - Total 9
w - Stiffness
! -Bogie_2.c_z_2 [500000; 600000; 700000; 800000]; - Total 2
~ -Damping
-Bogie_2.d_Spr2lv_z [60000; 70000; 80000; 30000]; - Total 2
v -Profile
-R\WParameters._i_wheel_profile [1; 2; 3]

& Whole list
W & Bogie_1
& Whole list
& Wheelset_motor_assembling_1
5 Wheelset_motor_assembling_2
5 Wheelset_motor_assembling_3
w & Bogie_2
& Whole list
5 Wheelset_motor_assembling_1
& Wheelset_motor_assembling_2
5 Wheelset_motor_assembling_3
A 5 RVWParameters

&) Whole list

5 General
v 5 Profiles

_i_wheel_profile=1 (Mumber of wheel profile)

_i_rail_left_profile=1 (Number of left rail profile)
_i_rail_right_profile=1 (Mumber of right rail profile)
v & Track stiffness\damping
----- _z_rail_stiffness=4.4E7 (Vertical rail stiffness)
----- _y_rail_stiffness=1,8E7 (Lateral rail stiffness)
----- _7_rail_damping=400000 {Vertical rail damping)
- _y_rail_damping=100000 (Lateral rail damping)
----- _toRsStr{rsional_rail_stiffness=1E10 (Torsional rail stiffness)
v & Wheel radi difference
Y _dr_wheel_1l=0 ((mm) Deviation of radius of wheel, wset 1, left wheel)
Y _dr_wheel_1r=0 ({mm) Deviation of radius of wheel, wset 1, right wheel)
Y _dr_wheel_21=0 ({mm) Deviation of radius of wheel, wset 2, left wheel)
Y _dr_wheel_2r=0 ({mm) Deviation of radius of wheel, wset 2, right wheel)
_dr_wheel_3l=0 ((mm) Deviation of radius of wheel, wset 3, left wheel)
Y _dr_wheel_3r=0 ({mm) Deviation of radius of wheel, wset 3, right wheel)
Y _dr_wheel_4=0 ((mm) Deviation of radius of wheel, wset 4, left wheel)
_dr_wheel_4r=0 {(mm}) Deviation of radius of wheel, wset 4, right wheel)
Y _dr_wheel_5l=0 ({mm) Deviation of radius of wheel, wset 5, left wheel)
Y _dr_wheel_5r=0 ({mm) Deviation of radius of wheel, wset 5, right wheel)
Y _dr_wheel_&l=0 ((mm) Deviation of radius of wheel, wset &, left wheel)




2 No.11 UM Cluster 5% FHITIiTEER

% UM Cluster server

M id| >

List of computers I

File List of computers Service Help

#) | O 8 ce1sGLAvBUH
[0 M ce15-vaNOVA
= O M ce15karPIKOVA
=) | O M ce1sknaoL
- [ M ce1sevime
"1 O M ce15-MEVEREA
o'% | 0 M cB15-NALOGOT
® O M ceisert
O M ce1snsesn
¥ | O |csisrov
[ O M ce15RUTSOVAL
O | ceis-sem
80 M cB15-5EM1
8 O M cs1s-snoL1s
O M cB15-STEPINAL
%) O A csis-TER
g [ M cB15-zAMGLBUH
O & ce15-zEBKINAD2
[ M ce-sURINA
O M Fek7-SILAEVATY
O | msk-Dc-Rvcos
[ '8 msk-DC-RVCD6
il msk-scem-70
O | rivcis-BoTOVSA
I rivc1s-core
[ P RIVC15-KALININAA
I RIvC15-KASPERSK
O #ERIVCISLINWIN
M Jriveismem
[0 M RvC15-PLOTTER

[ M rvcis-sus
[0 ™ roco15-8UH3S
[ M roco15-8UHF

O ™ rveci5-shell2.msk.0ao...

|

L]

(#5) Scanning | 87 parameters | 3] Client event logs |

Active phase | Solved projects |

Pri
U]
d

ojects
D | Progress [E3 | status | Beginning time | Project folder -
Mo I 101 from 101 (100%) Marked for removal ~ 02.02.2012 14:13:22  C:\Program Files\UM
&1 (I 85 from 101 (84%) Executing 02.02.2012 14:16:58  C:\Program Files\Ui
« | _'I_I

i Executing experiments (grouped by computers)

D [ Progress [

Computer [Name RIVC15-KASPERSK] [ip address 10.23.146.12]

% 3 [ ;5
'l 0000 ERD
# 34 [ <o
o2 0%
5 2 (I o
30 0%
# I :°:

24 0%

Computer [Name RIVC15-CORP] [ip address 10.23.146.57]

& 25 [ 59%
& 15 [ 57%
# 14 [ | 55%
& 1 [ 56%
# 1o I 54%
# ... [ 57%

amnutar [Mama DTUC 1 E.MEM] lin addrace 10 22 146 21
f

[ status [ Beginning time [ Unique identifier -
Returning data... escillator.var 02.02.2012 14:17:07  {72CC46FA-A079-4AD0-A757
Scaning...

Scaning...

Remote deaning...
Returning data... oscillator
Remote deaning...
Scaning...

Remote ceaning...

Scaning...
Scaning...
Scaning...
Scaning...
Scaning...
Scaning...

X4 leigia
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@ No.12 UM FEM WNI|ZE3E & &R

.
DY MSC Nastran NX AY
SIMULIA
ANSYS_UM.exe M
o FHIREEEN
__ANSYS . E N RE MR
1. BMBRTERE o EASENE, ZIBRRHAEZS
2- ﬁ*%%ﬁ%—lﬁ PN Creating data set for simulation of flexible body E3
3. iz__:_’?-_l_'UMmaCZE Ap <7 \ File IEIptiu:uns' Sensrs |
AMSYS results file [*.rst]:
ID:\3imuIation\F‘Iatform\F‘Iatform.rst J
U M .mac Targ?t direlctcnr_u: _ N nput. fss
R i_l—%‘-—ﬁ%*E ?ﬁ&ﬂl IE ﬁ*ﬁ?& |D:\S|mulat||:un\F'Iatfu:urm @I >
s HEBHBEFRERER

o input.fum - REMRNX M, AUREHESHMEAIES, &EFEFIRBBITES
e input.fss - UMITEFTRMEMFRGE XM
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RSB

T X

1Al X 3
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@ No.12.1 UM FEM/Vehicle-Bridge Interaction $kERZE B A HEIR

. el | el e atplll |

AN\

100
L e
] et

L e L

T 0 B

www.tongsuan.cn X< leigiang@tongsuan.cn & 187 02839989



@ No.12.2 UM FEM/Monorail Track B EHiE2 SR

www.tongsuan.cn DX leigiang@tongsuan.cn @ 187 02839989



@ No0.12.2 UM FEM/Monorail Track B EHBE IRk

RN : ABENES
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— - I

/ﬁ Software
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UM Control/User-defined Routines
UM Control/ Matlab Import

UM Control/ Matlab Cosimualtion
UM Control/ Block Editor
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Fn)/EEHEIE

Force in actuator
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/\g‘) No0.13.1 UM Control/User-defined Routines Fi P B E X &1k

. - .
Inputs N Qutputs
—> External library
—
| ——
. . —
Universal Mechanism | |

S FEEA A Ui S E R IEFIE S
dnDelphi, C++%
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g No.13.2 UM Control/Matlab Import S & SimulinkiZHll 2% £ UM

Matlab Import
Universal Mechanism <: | Matlab/Simulink
v Plots = O)[X]
Variables
r.om:y(Shafl) - ingular velocity of body Shaft relative to Base0, SC Basel, projection Y
0.4 *q03 '
i B R R i R SR s
i 1: i | l: *10!
0 02 0.4 06 08 12
Ex=1  Ey=3
o Plots [~ [o]f] | ERlets - [B]X]
Variables Variables
[ '8 B - Curcent, vl use to output current of DC motor
. BMy(iShaft) - Joint torque [Shaft, projection Y - U - Violtage, will use to output voltage of DC motor
2 0t 1 B A s | P A A
- ; i ; - ; § E E E @y Process para. D [
.? i it - s s s (4] Simuaion tine 008
0 02 0.4 06 08 ! 12 | Duration lime 0.032
F : ' H H : Step duration (s) 0
. " = -i- Step size (s) 0.000357:
10 019 oor o oA =) Pm @ 1
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g No0.13.3 UM Control/M

atlab Cosimulation &HUM#EZR! Z Simulink

CoSimulation
Universal Mechanism | :> Matlab/Simulink
=] absbrak e_cosim Mi=1E
File Edit ‘ew Simulation Format Tools Help
I
DSEG L BR|c ¢ oyl [w<d F|HEBSr WEBE®
Front wheel rélative 4 = 20 X8 ;
¥ »
ot S AN AP —
'Swp
I:l Sirulaton
L ™ ]
Front wheel slip
ViehicleSpeed
b4 |: | 100000 1 |-
N " Bes [ T]F J(- .
Frant wheesl angular velocity, mdfs
Bang-bang Hydraulic Lag Brake
gontroller pressure bl oosim > |:|
Desirad S-Functon Fear wheel angular velocity, adis
relative 100000 : .
P = 3|: " e [ 1F S
F 3
Bang-ban i Brake
c.r.\vng'ullar‘[9 Hydraulic Lag 1 pressura1
N[
e Fiear wheel slip
f Rear wheal relatve slip
Ready 100% lodeds Y
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@ No.13.4 UM Control/Block Editor B iz RS EZET A

ﬂ control.be - BlockEditor — O X
File Edit View Help

Inputs and Qutputs
Algebra and Logic
Mathematics
Trigonome try
Digital

Macro

Shapers
TAC
Other

Inputs and Outputs

1

[1; Input Output

In1 *50 = : ¥ b4€ outt } npu utpu
Ls] s

Integral

NI

O3B

Summator

s
4@ E 0.001-5+1 % —

RealDifferential

TYRIEDLL, HIEEE
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@ No.15 UM Train F|ZE Y\ [@a) f1F1EER
. B 0 e 0 ——

MX = =S4 (Xis = X) + S, (Xig = %) = S;(X = X,1) + S5, (% — Xi,0) +

+ B [%, (t—1)]-Q; (7)) + Wi [%;, R(z;)]

XN XN-1

| I b-g-——4--1

______
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@ No.15 UM Train FIZE\ @5 IFIRIR

U - ©
/;‘\ J—
Um RSAL mSM
SIMULATION OF LONGITUDINAL DYNAMICS "\‘\\,___"""_///?
OF A FREIGHT TRAIN OPERATING

THROUGH A CAR DUMPER
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@ No.15 UM Train FIZ 4\ [E15) 11 F1RIR

. NI
004 1.2
0.0 % 0.8 | | i \
0] 100 200 30( 400 00
2 0.4 j ~ ! 0.4
s \ z
o -0.8 \\ il 2 0.0
o -~
S 4,y Positioner arm g 04 § ﬂ 100 20}3 30 00 500
pushes the 31° car - I
-0.8
'1.2 u W U
2.0 L‘
Car 31 16
Car71 Time, s
1.2 0.8
08 l 0.4 |
04 | l i l 1
= £ 4
= 00 ' =" 0 10 2 0
] 0 10 00 500 S
5 04 - o -04
Ll [V
-0.8 - ' i
I 08
L2 r ' r r
-1.6 -1.2
Car 181 Time, s Car 231 Time, s
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@ No.16 UM Train 3D =5 FE 1Rk

Coupler body

Thrust plate Cushioning device

Couplers

Draft gear

\\ Front follower
Pendulum
suspension

B &% 43D AL
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XREHERAN—EEREE
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@ No.18 UM RCF 323UREhiZ il F IRk

Status

File Design Scheme View Help

sd|le. pun«ng k(e T0 |8 %
rmation Pane!

Calcufation s not executed
Alternative: ACS ,vO=15

Number of the wheelset; 1

Wheel: left

Tteration number of wear: 1

Overall progress of the calculation

N

0%

L~
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@ No.19 UM Durability & 5 Mg A TR R

Xl 53 AN [R] YK far T30

i Lo = i
e R T I
BABESH

| . ik <= IRHHESE
HTW T o e | llgnone. %Wﬂ*wnh .

TIENABMS R

<= IieHifESE

HanpaxkeHue, Ma
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/g No.19 UM Durability J8& 5 i A M4 fRER
— o

R AN SIE 7

FURLAI R

e

ki

RERW
n=1.280 [n]=1.8

KFEHFw ()
T, =7.350 [T ]=32

11 56 36 IE
www.tongsuan.cn X< leigiang@tongsuan.cn & 187 02839989




= HEFR AR IR

No0.20 UM 3D Contact BZE)]

2
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'Q No.21 UM COM Server COMBRE 2515 1R
—— C o—

LoadObjectFromFile(FileName)

Preparelntegration

— —
-~ o,
r ",
F, N

Third-party application LOOP =T

|:— Set external control

t=ti+At
DolntegrationInterval(t;)

Get current position and
orientation of bodies

END LOOP

FinishIntegration
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AN
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TN
/g_)/ N0.21 UM COM Server COMPR £

fRIR

I

TREN SIMULATORU
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@ No.22 UM Flexible Railway Track k& 3E M 1EIEIR

¥5 R = HE R EE R R
BHSRERTEE: 0-5000 Hz

IR RMRAREY

T
W=

HBRG T palea il
M 3D HA TR
i 2t /4E2 4 Bushing /17T
Muk (EHD) = BHERF
BB AR % /3EZk M Bushing 1T
T EREA, RIMEERL SNBSS N MEERY,

1&FSeE
HUBLEAIRED . RS WHFUKE. EHEE. EEMEE
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@ No.22 UM Flexible Railway Track $£ 3 4EEIEIELR

O
1.E07 -
1E08 -
T
S,
2 1E00
< ﬁ
g ’:.f% '
1.E-10 - 9 expanmantal data . '_
1} (midspan exetatan) :.. ‘1
107 | 4 experimental data Ty
X’} [above a sleeper axcilation) B
1LEA1 - | | ;
10 100 1000 N
f Hz
Above a sleeper —  Midspan excitation —_— Sleeper .
10 ' i
10 10° 10°

[K. KNOTHE, S.L. GRASSIE. Modelling of Railway Track
and Vehicle/Track Interaction at High Frequencies.
Vehicle System Dynamics: International Journal of

Vehicle Mechanics and Mobility, Volume 22, Issue 3-

4,1993]

e P e ™

f—"'f ~ - ~
£ N P S
ﬁ '\ﬁ 2;’ E
3 /
e
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R B o —

= VV;V 7 7 e Vv V%yw v %‘f
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'Q No.24 UM Pneumatic Systems S ztEiR

File Analysis Scanning Tools Windows Help
REHF 00 O ARBE EHS A|FS
chms WP BESS Hore B

....... O'| @ e "

eS| 0B e e o] 3o,

Object simulation insp

Solver | ifiers | Inital conditions | Object variables | xva | jon | Tools | Preumatics
Simulation process parameters | Solver options | Type of coordinates for bodies |
r Solver Type of solution
REH? left=16 1 i; ©) Null space method (NSM)
Variables C;) Park
e, s 1L -Pressu... 3 © Gear 2 @ Range space method (RSM)
.p’ AS 2L - Pressu... () Park Parallel
- Koy Ues) wal
.p’ AS 2R -Pressu... Step size for animation and data storage
.P, AS 3R -Pressu... Error tolerance

Delay to real time simulation

PY T
Keep system matrix decomposition
Computation of Jacobian
[ Block-diagonal Jacobian
0
0.272 1.946
Field name missing
Variables —

[ IlMEs 2) - Mass (kg), Cha... | 2
[ IlMEs 2) - Mass (kg), Cha...
¥ IlMEs 2) -Mass (kg), Cha...
V] [llM, As 1L - Mass (ka), AS...
[/ [lM, AS 2L - Mass (kg), AS...
[V [lM, As 3L -Mass (g, AS... | oa1)-
Software et &

[/ [llM, AS R -Mass (kg), A...
[ [lIM, AS 3R -Mass (kg), A...

Ungl AAW‘SM
Ny
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