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1. BRIRE

1.1 #ZA

gy il
1. J&1T UM Input 2, %332 File | New object, Hi— Mg,
W — ANt

£ UM B8, ol 7 — MsilERI S8 T R4%t, 1%L N7
#HAE.

2. SRAE/ MBS i%EH Subsystem.

3. E AN AW +, Bh— T R%.

Mame: Sub51 <+ ﬁi

Type: [ 7 Type: (none) v]

Comme ! Type: (none)
[=] induded
|
= external

@ Linear FEM subsystem

% Ballast
@& Caterpillar
5 Flexible Raiway Track

4. MW FHIEHIEFE Wheelset.
v

—HW®IMT NN T RS, SHAS v0 (EFYIGIERE) 5t 83 ing
MRS
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WAE, BhimE D ER 7 — MR, Wi 1.1 Fros.

B 1.1 frfEReRt

5. Hfiw4 A Wheelset.
6. eI SEH File | Save as, TRAFIRAY, Ardd N Wset (IF L HE IR
PRAT, SCRPP AR AR .

7. HEFEESEE Object | Simulation 5B % & i T ARHA4 ), 27 UM
Simulation F£/7 3 H 2 N# 4 pi s A
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1.2
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5B
1.21 HERYAE

T ANMRE R (RO E AR, @
UK (DLURGERRTH™), A REEAT 1 B

BA-SE W R 5 TN newlocow.wpfs ALY N r65new.rpf, YIRS
FRAERT o

R 52 TR S T AT AN

wERPRE

1. EFPEFZEH Analysis | Simulation (EHRFERE FO) FT 5 E i Hi A

(Object simulation inspector).
2. EALF] Rail/Wheel T .
. 331 2 Profiles | Rails TU[f, 0K 1.2 Frions
4. G R B A A AN SR G BOR R R BB

Object simulation inspector

Solver Identifiers Initial conditions Object variables RailfWwheel HVA Information
= B ‘w2
Track Profles Contact Forces Speed  Wear
Wheels Rals  Contactoptions Wheel forms
Left rail | C:\Wsers'\Public\Documents\UM Software Labdniversal Mechanism\g\rw'\prfiy&Snew.rpf @ﬂ
Right rail | C:\Users\Public\Documents UM Software Lab\Universal Mechanism\g rw\prfirgSnew.rpf @ﬂ
Set of rail profiles
+
Left rail Right rail
[ variable profile along track [ variable profile along track
= Af | = Af |
Gauge measuring interval (mm)
Interpolation control
Integration Message Close
L |
1.2 wERMEE
www.universalmechanism.com 3
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6.

MR 513K (Set of wheel profiles) .

Object simulation inspector

Solver

= A

Identifiers

i

2

Initial conditions

Object variables

Track Profles Contact Forces Speed  Wear

Wheelz  Rais

Profiles  Radii difference
Set of wheel profiles

Contact options  Wheel forms

5. V)2 Profiles | Wheels | Profiles 711, W& 1.3 Fiw.
st 4, TR RS A SO (LLin: newagnw.wpfl) TINE

Rail wheel KVA Infarmation

:

@

C:\Users\Public\Documents{JUM Software Lab\Universal Mechanism'&Yyw\prfinewlocow, wpf

WS Left wheel

i newlocow .wpf

Right wheel

newlocow.wpf

Integration

1.3 ujd]l]EEﬁiﬁ
EFNR PR B us itk A, mA%E, 1E4F Assign to all, 4

Message

Close

W4 T 2okt CRbn EREA 5T DU ED, ik 1.4 .

Object simulation inspector
Solver Identifiers Tnitial conditions Object variables Rail fwheel HVA Information
=8| @ ¥
Track Profiles Contact Forces Speed  Wear
Wheels Rals  Contactoptions  Wheel forms
Profies  Radi difference
Set of wheel profiles
+ i ocumnis M Software LabUniversal Mechanism\8yw 'nprﬂnEJ\Iocow.wEf
#= Add wheel profile
] fifi Delete selected profiles
I Assign to all
Open in profile editor
= | Left wheel Bl Copy file path
1 newwagnw . wpf Show file in folder

& 14 1

8. B A

G/l
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1.2.2 BIMiE

REEBHE

WUERAS/ NG A TG 1, 15+ F9 T IR .
7€ 7 2| Rail/Wheel | Track | Irregularities UZ [f] .
WEPIESEM (Track Type) NFIEFFIHIE (Even).
)4 %] Rail/Wheel | Track | Macrogeometry 71 [fl .

B EPMLTE (Track Type) NEZ (Tangent).

B3
IR SRl i ZhE a1, SRR ).
1. #EFFEHE Tools | Animation of contact (Bt LA RS D, sl

R E 1,
2. i 1.5 fow, AT ELEMEA R IR B RO A E.
3. WH Scale 410 (kKN/m).

SAE NS

ik
PRI IR A = Bonsh SR IR & .
Animation of wheel/rail contact E@
catnct e o Q[N G s G 2
Scale @'_A] kfm
= wset
= wset 1
Left wheel
Right whee!
1.5 RHIEMAOED

TEAT B AT IRATT 75 Bk B BUE R 0 71
1. [RIEMGEEGFE, WRAESEH, 5% F9.
2. BN Solver T -
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3. WENKMAN Park.

4, W EZ Error tolerance J~ 4E-8.

5. fiilr Integration, JTI515 5.

WER PTG VI ARRET A 0, WX AT IRASZS), Ao KA. MRA
RSk, RPN ORFFEE

6. fyitHE5ekEE, HI Pause @, Aiils Interrupt.

ERETEH

IAERA IR 2258 0t K AERR S B 3h IR Hah 11547 M.

1. 3007 sashl Fam, mRAEKH, E1% F9.

2. E/7%| Initial conditions | Coordinates U1[H, & 1.6 Az,

3. WES AR (1.2) 50.001 CEEIEHE, BAAm), EE. X
B, JRATER IR R A U R B A IE, BTl R B RS

((/

Object simulation inspector
Solver Identifiers Initial condiions  Object variables  Railjwheel XvaA  Information

Coordinates  Constraints on initial conditions

=B(@®0 ww ¥
= e
ds  Coordinate Velocity Comment

1.1 i} i} Wheelset.jWset 1c

1.2 0001} 0 Wheelset. jWiSet 2

1.3 a a Wheelset.jWset 3c

1.4 1] i] Wheelset.jWset 4a

1.5 0 ] Wheelset.jWset 5a

1.6 0 0 Wheelset.jWSetRotat 1a

< >

Message | dx=| 0.1 G| da=| 0.1 @

Mumber of d.o.f. =6

Integration Message Close

B 1.6 &EMBREYE
4. 55 Integration, FFUA{5HE, 1 LUE BIR XA FHIARFRRRESZEE),
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N, FEHT R OTR, RARESE L AT .

5. #%&#F TS ¥ Tools | Graphical window (ol i TR ERRESD, 417
MMEEE .

6. T SEH Tools | Wizard of variables (=¥ 57 T HA2 bR /&), §TIT
AR 3

7. EALF|AFE [ S Coordinates T -

76 12 M AR KR 1 3% 5 Wheelset | jWset | 1.2 A1 1.5, 4118 1.7 flios.

ettt B, QRIS R, 40 BT B ) GRS R U A L)

10. KM EHALEE .

©

Wizard of variables @
¥ Raiwheel # Track coordinate system @ Railway vehide -+ Wheelsets User variables
g Variables for group of bodies B, Joint forces A Angular variables gl’: Linear variables a+b Expression
i Reactions " (® Solver variables = All forces id Identifiers

£ [E] wset Selected (total 2)
= [H] Wheelset [t2 15
=-m II__TSE': Type of variable
1.1
12 |©Coordinate | (O velodity () Acceleration
[ 13
[ 14
=[] jwsetRotat
[ 18

XL2, ... Coordinate m @l

¥1.2 | - |
X1.5

1.7 EXZRSUIFTE
Kik
A B T U R 2 R E DR RS R, MAEE s S

WA B AT T ORZ R O, BT LB 32 5 Windows | List of windows,
EEARE O, xR EE.
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1. [E30p7 BLasd Fm, € A2 Identifier DI

2. VEWILETEE vO v 20 R (D, 87 B sk T T A 38 R B 47 36 100,
XH %A m/s.

Speed unit
COkmh ®mfs

3. %73 Solver U1, Mii t WENEARKGTEXILSAMSE, HIREN20
b, BIIAF| 20s 5= 1R,

Object simulation inspector
Solver Identifiers Initial conditions Object variables Fail \Wheel VA Information

Simulation process parameters  Solver options  Type of coordinates for bodies

Solver Type of solution
(O BDF
O AEM () Mull space method (NSM)
(® Park
Oear 2 (®) Range space method (RSM)
(O park Parallel
—
[pistance - Vehide distanch ]l |>= | 500 |

Step size for animation and data storage
Error tolerance

[Jpelay to real time simulation
|:| Keep system matrix decomposition
Computation of Jacobian

[ Block-diagonal Jacobian

[ 3acobian for wheel/rail forces

Stop simulation on wheel derailment

| Integration | Message Close

1.8
4. riili Integration, U175, By, wJLUE 2EexT 2MHAERES, K3
JAZEE ARG, anlE 1.9 For.
RVE:
FH T8 A () 57 B AR M AR /D, T/ EAE LB IX A T, 2R 514 Show all,
W EH gL EC = B & 1, i 1.9 Fros.

www.universalmechanism.com 8 www.tongsuan.cn



http://www.universalmechanism.com/
http://www.tongsuan.cn/

NIVERSAL

/

MECHANIS,

//\" Software /g n %

©
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Plots

Variables

1.2 - coordi...
Il 1.5 - coordi..

0,004

COptions...
0.002 Show all
Show according the ruler pointers
Copy to clipboard
Print... A==
°r Fix tool panel T
Show ruler
P [ +  Show ordinate value
[ Save parameters...
[ Load parameters...
B R . = vavvv ---------------
6.68 0.003246
E 1.9 BITEBMNREIZE
www.universalmechanism.com 9 Www.tongsuan.cn
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2. FimiRHY

NHEERATKRE Y AR BEN A EWER AC4, ZE AT (UM
Data}\SAMPLES\Rail Vehicles\AC4 H %!,

2.1 AR A R

b

B 2.1 AC4 ZEiHER
A ACH Z it Y F bl LU R Je R4l k.
MRET RS F0XT;
PO U ot IRdRAS . FREEAIZEH7 5] 4
RN AT HFE
FAE: EARRHRFS
+ /> Bipolar /17t: RIERIRA M EEIRAS A1 A G| FAT
J\A~ Special JJ7t: FHE.

o ks wd Pk

LE W R E L http:/www.universalmechanism.com/download/80/ac4.zip
www.universalmechanism.com 10 WWWw.tongsuan.cn
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b

CRNR

LSy

F TR IR A

& 2.2 BifLE

= e E—— Y=

& 2.3 AWE
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2.2 #HEERA

1. IZ217 UM Input f£)7.

2. P File | New Object B 5 7 T A #2411 S — AMBEAY

3. JEFEE K File | Save as, EFFEIRAFII UM H XTI AF GEREM
EHER AR acd), WK 2.4 B,

il .
Save as.. I&

Path {induding object name):

|:|||I|_|ni rrrrrr | Marhamicm 8y modalelzeal r:?I -
ChUsers\PublichDocuments\ UM Software Lab\Universal Mechanism\8\My models\acd
-

[ Save ][ Cancel J|

2.4 {RTFHRAY
£V
Zhimi g 1 T EALERR O D 53R B e Bl Jm SR A R e
YR D,

2.3 Rl

£ UM BPEE, fext Qe 7 — MeER S8 24, £ P
JNEATAHR UL, 1% LR IE R AR

1. ZeAEEMBERIREIE T Subsystems, SR )5 7645 58 H S 1 s +

WIN—/NF RS, Han4 Wheelsetl, M Type 73 Fik#R7K
Wheelset. 2| % 0 B os— AN, 28 B S S AH N ) L AR A5 &
ZH, ZHATTS v BAIRNMBIZ L . HLUS 80T DL EEARX BB,
LEandR S R AR FAE M s R 2 2, Wi 2.6 Fiios.

2. WHEXTHIIN R E : V)43 Position U1 [, % & Translation | X N L1,
B2, BAYIME 3.29 m, ZHFFS L1 BINEISEEER v0 S8R 7. Wik&
HRKE—2%, 7S EEBERE .

3. WEIKEEMAIE: H 7 IE BN EE S SR AARR R AT U =
FE GRS B ReHm . sEIRES, SR bR 2R S TR hh O
B, A ATHE g R BN S . X B, AT E Translation
| Z 4 0.525 m.

www.universalmechanism.com 12 www.tongsuan.cn
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4 -3 Object
4. @ Object
----- *_\_95 Curves
Fi Variables
------ ab attributes
-8 Subsystems |
..... Fil. Images

Mame: SubS51 <+ ﬁ
----- ,ﬁ Bodies
""" ﬂ Joints Ty'pe: '! T:ﬁe; EEEE] -

----- Bipolar forces

_____ :g S:F;:I‘ar borques Comme 7 Type: (none)
[=] induded

----- = Linear forces = external

----- > Contact forces T E—
..... o

T-+Forces
@ Linear FEM subsystem

=

..... % Spedal forces %% Ballast
----- & Connections i
----- 123 Indices o

T Flexible Railway Track

----- Summary
- .

I§I 2.5 /lJ\\j]ﬂ*TIEEQXT%%gE

Mame: |Wheelset1 | -+ ﬁ
Type: | #+# Wheelset ~
CommentsText attribute C

| | Edit subsystem

- General Position  Identifiers Inertia parameters
Edit subsystem
Translation

General positon  Identifiers Inertia parameters w ||_1 _ C|

Identifier: Subs1 I |0'525 ‘, l:|

[Jinertial rail

|:| Testrig
Type of wheelset

(®) Standard

() Independent rotation
(" Single wheel (left)
(T15ingle wheel {right)
(I Flexible wheelset

() Initialization of values

Identifier  Value Comment

1 3. 29

Radius: |0. 525 “|

Semibase: |U.?9 “|

Axle length: |2.2 “| Accept | Add to the sheet:
E 26 RERINSH

www.universalmechanism.com 13 www.tongsuan.cn
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o

RITRESH

P42 Identifiers TUHIE G R B E S8, WK 2.7 Fix.
1. BHFEZSE mwset = 3650 kg.
2. BHEXGE X BN Z B F AR (MRRFEESL) S40 ixwset = 1000

kg*m?.
3. BRI Y MRS (Rk)  iywset =500 kg*m®.
54
MName: Wheelsetl -+ ﬁi
Type: [H Wheelset v]

Comments,Text attribute C

[ Edit subsystem ]

| General | Position
Identifiers | Inertia parameters
Whole list
Mame Expression Value
v 20
mwset 1500
ixwset 1200
iywset 300
axlelength 2.2
y_axlebox 1.05
hirail 0,18

B 2.7 EXEMNRESH

www.universalmechanism.com 14 www.tongsuan.cn
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BIRRE —/NEXS

Lok, RAOTAE Sk B, s A T RS B4
Wheelset2, ¥ B\ HALE N-L2, L2 ZHYIERE 3.71m.
2. %L File | Save, {RAFRETY,
Name: [Wheelset2 |+ fiij

Type: | #+ Wheelset w
Comments/Text attribute C

Edit subsystem

General Position Identifiers Inertia parameters

Translation
X |-|2 '3|
z: |0.525 c]

& 2.8

www.universalmechanism.com 15 www.tongsuan.cn
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2.4 A2 JUATBR M

£ UM B, —ANJUTEE (GO) AT LR VFZ AN B M FETIR K T R
(WA 30 i, — A5 EE a] LA g PUAS S E B Jion, TS &

A S e BB LA T

UM ZAEAM AT DL E A2 A S PR U R, I8 SCREMAMEE = 4E CAD &
SN JUfA[& . UM CAD Interfaces FESEAL T LR MM =4k 48201, BLK
STEP 1 IGES Hr a4 8% o A, FRATRE A 2SR CAD A3 A/
JUATETE .

SENL A ML TIRG ) Images, 5 AT LATEA MAZ B A AN LA EDE, ani
2.9 FIi7ss

- e8P attributes
+ 18 Subsystems
» g Images

> -#554 Bodies N
- SR Joints Name: Spring &+ ﬁi

- 4¥ Bipolar forces

s Scalar torques CommentsText attribute C
= Linear forces

.. Contact forces

» -y T-Forces m

» -9 Spedal forces
@ Connections Type: 4=
i@ Indices
_____ Summary Add new graphical element (GE]|
“ J, Coordinates |

& 2.9

www.universalmechanism.com 16 www.tongsuan.cn
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2.4.1 BIEFAERN LR

B
Mame: Spring ;d‘:f + m
Comments,Text attribute C
Description | go pcmtml
| Spring
Type: 7 spring v i}
Comments/Text attributz C
GE position | mat=rial
Parameters Colors
() Left @ Right
Radius: 0.1 =
Height: 1 c .
Bar diameter (d): 0.04 =
Mumber of coils: 7 "_/,,]
Coil discretization: 20 Z_}]
Bar discretization: 10 E
- <
2.10

1 EAMAEAIR % T Tmages, 3470058 B 54 s fsl +, wmin—AJL
&%, 44 N Spring.
2. S AT AL I AN EAREE TR, W N REER AR
Spring 257, W EFE AN 0.0m, BECN 7, W 2.10 Fias.
i
X TS o U B, r &R BRI E Z #r m BKER 1m, IXFF
TEIE BARYMERRE, F2F 2 B 3 ULHECH A R 2 8] 7 7

www.universalmechanism.com 17 www.tongsuan.cn



http://www.universalmechanism.com/
http://www.tongsuan.cn/

/

R s / ) Tongsuan

/

2.4.2 \STHBEN LA B

FH P A] DL 3 57 8 Edit | Read from file 3% T B R FIRR o i A\ SE 46 % 1 1)

JURTEE U (F B 44 8 .img)

AH T E S NPT EALT H F{UM Data}\rw\Images, 152N SN
P SCA: -

® AC4 CarBody;
AC4 TractionRod F (Fi#li#EHiAT);
AC4 TractionRod R (J& FiAH Hi4T);
AC4 AxleBox LF (Fi4e5t 2= M4 )
AC4 AxleBox LR (JG4&%t 22 M4hAH);
Damper.

A, BT JYRAS Damper & H UM ELE:GIEAL, HApIsk | HAh =4
Ak, i 2.11 foss

TR, AR U BT B 2 AN JURMR A T e (FEARARD ;s T [A] — 58 /e
Nk R ER AR CINE I o et ow £l i I & o 3 i G

211

www.universalmechanism.com 18 www.tongsuan.cn
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2.4.3 AR HhAE B Y

R T 2 3R b & BSOS T 22 BP9 A Bl AR L4414 (e i 4
Al R e M EhFE S8 Z F e 180° 1331,

1. Ak Images, Al diz4l ¥, Hm—JUEE, HirdN
Axle-box-RF, {FEHTH A 4hH .

2. REBEE AT, min—ARAEE TR (GED.
MR FRIEFERT GO, R CHRUTE . BT h ik
£ Axle-box LR, WK 2.12 FiiR.

4. 1f GE position Ul[f, &&ES Z flilie 180° .

Parameters I Color  GE position
Name:  Axlz-box RF Z + ] Translation
Comments/Text attribute C X, | c
. [
e v
Description | GO position =
| GO & |
e & oo i | Rotation .
Comments Text attribute C |Z LI |180
| =l -
Parameters |Cn\ors | e posiien | | T
b
Element is a graphic object
|Asde-box LR = [§) Shift after rotation
Bottom body - C
Projector W |
CarBody
Traction Red F — ¥ | [«
Traction Rod R L '
Axdle-box LF 7 =
z |
Damper kY

212

5. MFEFERIINE, HERUEFRA MK HFE LR Axle-box RR.

www.universalmechanism.com 19 www.tongsuan.cn



http://www.universalmechanism.com/
http://www.tongsuan.cn/

//\ Software

NIVERSAL | MECHANIS,

o

\ Tongsuan

QF]%

s

2.5 Wbk

4 B Object
4 L} Object
a7 Curves
F() Variables
5P Attributes
(8 Subsystems
& Images
{537 Bodies
& Joints
j}" Bipolar forces
s Scalar torques
= Linear forces
o® Contact forces
4@ T-Forces
© GFrc1
@ Spedial forces
G Connections
12» Indices
B Summary
i, Coordinates

/\‘/“_A

EE'—A/7

FINBh ) FAEE

Name: Axie-box LF

Comments/Text attribute C

Oriented points [
Parameters
Coordinates (PP): [Quabemlon
Go to element

Image: V| Visible

Vectors
Position

+ 4 @ @

| 30 contact
| Ppoints

Axle-box LF

Compute automatically
Inertia parameters

Mass: M_AxieBox

Inertia tensor:
IX_AxleBox c

IY_AxleBox

Added mass matrix:

Coordinates of center of mass
C

2.13

KA HAE SINBAT Hsh R, ERAPDEE. D,

S8 SCHHAR WA AE T 5 580 e 3L

1Z_AxieBox c

(none) -

A —

1 TEAMIEA L T Bodies, iUl 44, #m— Rk,

N

IY_Axlebox = IZ_Axlebox = 3 kg*m?,

www.universalmechanism.com

20

HAr 4 N Axle-box LF, (L #7R Left, F £/~ Front).
M Image THig LIGFAHN ) (R4 JUTEIE.
BB AN T E A FE 315 5, M_Axlebox =50 kg, IX_Axlebox =

www.tongsuan.cn
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>0
Name:  [WSet:_Axle-boxLF + i
Body1: Body2:
. Wheslset1, WSet ~| Axiebox LF -
Type: Rotational
Mame:  Axle-box LF| + 'h ﬁ [< F s ']
Geometry | Deseription | Joint forca
Comments/Text attribute C | P | ‘
Joint points
wset Ty
C [ C
Qriented peints I I 30 Centact L1
Parameters | I Foints Axiebox LF T\.\S
Coordinates (PP): IQuaternion vl c c £
Go to element - —= Joint vectors
o  Rotational ok Create joint
Image: . wset Iams Y :(0,1,0) ']
<4 Translational & CreateGO *
0 nig nog
Ny 6Gdof
I:‘ Compute auton o
Inertia parametel o Oeneral Axle-box LF IE)‘]S ¥:(0,3,0) ']
Mass: T Quaternien C 0 niL L)

N, AT AN B A AL N R

1. fEB 2,13 fi 54, A= i, KL RS Create joint |
Rotational, XFERLH BV OIE T — 18

2. TERMISIH, FE i Bodyl o Wheelsetl. Wset ( N7, 1K 2.14
A RN,

3. BCEBFE AR R0 v R A BRSO 1.m.

4. GEMWNWURREEE Y Y S, RIS i AA bR RORFEFAT

EVEE, WUERSNT T RS INIE Wheelsetl. Wset H-3%6 JUA BT, itk

N I B 13 ok Bkt xt, i e ahim a0 TR D s 4 et @
mE 2.15 s

www.universalmechanism.com 21 www.tongsuan.cn
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& 2.16
HEFEAS FH NI AN B I HI DO RE, W InEs /N ahFE .

1. 5Ef%) Bodies HL{ Axle-box LF, 7 A7l 51 A sl 2, 14—
MW, HEAr4 N Axle-box RF, FFM Image 7% Bk £ [7 44 19 J LA
EE .

2. ELiZE| Joints ¥ jWSetl_Axle-box LF, &1 ) i o e g, 52

B — N8, T his i $E Axle-box RF /E4 Body2, XE
M AL B -1.1m, Z5R K 2.16 Fiow.

3. MR EEN G 5 X P - Hh 45 Axle-box LR £ Axle-box RR L /%
HARXS JE R )8R, B e ORI 2.17 W

2.17

www.universalmechanism.com 22 www.tongsuan.cn
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BNORBATCIR DR R, BAERTH O I T AR JUTER,
FAERERLIIN TEIH ARG, KRB RAESA T kB Amd. AAEX
TR RYERTE 5 RGN HAMPR SRR R A LRGN T 317 R G

4 -3 Object

/

/ B Tongsuan

ks

/

4 -} Object Name: Car body -+ 'fn i} C‘J}-' Create joint A Rotational
Curves .
ry(’f Variables Comments/Text attribute C 9 Image ## Translational
P Attributes CarBody @ 6dof.
(9 Subsystems bv3
o Images/ | orientedpoints | vectors | 3D Contact T General
1537 Bodies Parameters Posiion | Points %® Quatemion
& Joints
Coordinates (PP): ternion
&5 Bipolar forces 3 PP):  |Qual b ¢
G Scalar torques Go to element "
= Linear forces Image: 7 Visble
@ Contact forces Name: jCar body -+ ﬁ v
© TForces CarBody 'J
@ Special forces Compute automatically Body1: Body2:
& Connections Inertia parameters Basel L] Car body L]
123 Indices Mass: mbod
(& summary > 4 Type: [ N 6d.o.f. v]
1, Coordinates Inertia tensor: ;
= IS | Geometry | Coordinates
ibodyx = i
ibodyy 3 C Translational
= degrees of freedom:
ibodyz c
vl X 0.000000000000 A
Added mass matrix: (hone) | @ Y 0.000000000000 %
Coordinates of center of mass [@ z  0.000000000000 ﬁ
c c c
1325 Rotational
degrees of freedom:
Orientation angles
Cardan (1,2,3) -
[@ 1 0.000000000000 B!
[ 2 0.000000000000 _m
[v] 3 0.000000000000 ﬁ
2.18

1. fEAMAEAIR %+ Bodies, s5ah A7 M 4, Win—ANitk, Sy
N Car body.

2. M Image FH g IEFAMNE (F4) JUAEE.
WIS ST 5 W E AR WA E T
mbody =38300 kg,
ibodyx = 14000 kg.m?,
ibodyy = 626000 kg.m?
ibodyz = 599000 kg.m?
JF AR (0, 0, 1.525) m.

4, p5EF AT, MKIRGEFESE L Create joint | 6 degrees of freedom, fI]7—
MNSEHER, EHZER Car body LA Base0, 77~ ZF 4 HH X [ A
A = AN H HEE .

www.universalmechanism.com 23 www.tongsuan.cn
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2.1 #Ha 7] 7T

2.7.1 #EHT

Hi ] LR 592 A PR RS 3k 70 e B A s Ta] S A A, S L IR AT VR AR 5

YRR RALE P PR RS = A .

Name: Springll_1 + i
Comments/Text attribute C
4 - Object
-} Object Body1: Body2:
~zb Curves Body : (none _I Body : (none _I
F() Variables Trpe:[ ']
P Attributes -
19 Subsystems Attac &P Gearing
% Images Body1 & Chain gear
557 Bodies [E] Combined friction
B Joints | © Cam
+-4¥ Bipolar forces e sping |
£ Scalar torques ...g Rack
= Linear forces : Bushing
& Contact forces Tyre
© T-Forces ) MagLev force
% Spedal forces Q‘; Mechanical converter of rotation
@ Connections {B Fluid coupiing
121 Indices 9 Hydraulic torque converter
(& summary @ Hydrostatic drive
I, Coordinates @ Planetary gearing
2.19

b
Name: Springll_1 + fii
Comments/Text attribute C
Body1: Body2:
Axle-box LF | Carbody -

4 s acd =
B Basel
B Axle-boxLF -

B Axe-boxRF

B Axe-boxLR %

B Axle-boxRR ~ -

B Car body £l £

B Body1 %
Wheelset1 ) c

g Wheelset2 1025

1. FEREMEERIR T Special forces, oA M) F%4, win—"717t,
Ha %N SpringlL_1, M GO FHigHHiE#E Spring 254, i 2.19

PR o

2. %# Axle-box LF 14 Bodyl, Car Body 1 Body2, J1& & J A E ¥

Spring.

3. WCHEBHARMIERE S AR N(0.28, 0, 0 1), (REFERE 7] Z, KFEHN 0.4m,
Rt Compute for the 2nd body, XFEFLF B 3115 H A& Bz f A4

FR3.57, 1.1, 1.025).

www.universalmechanism.com 24
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54
Name: Springil_1 ﬁ
Comments/Text attribute C
Body1: Body2:
Axle-box LF :_] Car body _v_]
Type: [ 3 sping -
GO: [spring -
Attachment points
Axle-box LF %
0.28 f € 01 -
Car body %
3.57 ClL1 € 1025 c
Attachment [parameters
Direction
X Y @z
X Y Z

Length: 0.4

Attached SC Car body

E] 0.00000000
[j 0.00000000
[:} 0.00000000

S

o

[ Compute for the second body

4, EPFEHESHERIN Experiment, A3 8 S ) IR

[¥] Autocomputing for 2nd body

Attachment Parameters l
Stationary force

C 'fz 1 C

~Type of spring
" Equivalent beam

s Experiment

Axial stiffness (C):

Lateral stiffness (Cs):

Bending stiffness (Cphi): ]cphil

Torsion stiffness (Ca):

NIFE, ex1=370000N/m, cz1=377000N/m, cphil=5500N*m/rad.
5. P2l Stationary force X B E L /) (RI: I 58S B0 N /)R

HRD), WEZEN 21, YIRIREN 0.

Whole list

MName Expression Value ~
v a0

I 3.29

12 371

bfrc_damper_l0 0.7

bfrc_damper_r 0.07

iy_axlebox 3

mbody 3.8300000E+4

ibodyx 1.4000000E+5

ibodyy 6, 2000000E+5

ibodyz 5.9900000E+5

ol 3. 7000000E+5

zl 3. 7700000E+5

cphil 3500

fz1 mbody*3.8152/(11 4.9783298E

www.universalmechanism.com
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BAR, FETUE 1S FAR R E MR N S EAR LIRS A R, MBS ECN
mbody, L1 1 L2, R 15 Pl 72 18: fzZ1=mbody*9.81*L2/(L1+L2)/4.

6.

10.

11.

12.

BT T7 S ED R AL R 21, Xk, 3 H 2820 45 % 1, /£ Expression
HEH N 221530 mbody*9.81*L2/(L1+L2)/4, XFEREER T — D /170
15E Lo

TEAT e B G e e, S AN T, B

FHE, HEar44 4 SpringlL_2.

P BB E R T X ALBRE 0.28 £0°4-0.28, i Compute for the 2nd body,
PR B ST AR AR FR(3.01, 1.1, 1.025).
WXL St 53 M B —A, EHar4 N SpringlR_1. SpringlR_2,
1%+ Bodyl & Axle-box RF, r£iii Compute for the 2nd body, 5%
L AR bR . X, BUTERE T TR R B DY >
5 — AN /170, Eew 4 8 Spring2L_1, %+ Bodyl 4 Axle-box LR,
HRE A ENIEE S 4, ¢x2=330000N/m, ¢z2=370000N/m,
cphi2=5250N*m/rad.

WEBTUE IS5 22 R, FiERNZIARD, WIEERIE 0,
WG RS EFN RGBS, FIAFKIA: mbody*9.81*L1/(L1+L2)/4
FX AN T e R =k, 7 hlar %8 Spring2L_2, Spring2R _1,
Spring2R_2, VEEM U R ARFR A5 (BT JE MR MR A ChEA A
[F]), I AR S AR (— B H BN THED) o

www.universalmechanism.com 26 www.tongsuan.cn
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T
\U‘V Il,.,y,
..,,I,..w‘..,;

& 2.22

Tk

.

NN

TE LM AR 1% FEANRIAR (i Car body), sA8E, #%£F¢ Body wired,

A UL B O EAE

www.tongsuan.cn
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/4:f§mm /ﬁ)?hwmmz

272 MERIRB T

Tl RS — MK A Bipolar forces F4LL, ¢ H B AN VEAN S F 774 7] PAAEH
PR RN A

3.

I
+ @ @

Name: DamperilL

Comments/Text attribute C

Body2:
LI Car body LI

GO: [Damper ']

Body1:
Axle-box LF

[T] Autodetection
Attachment points
Axle-box LF

€02

Car body

i € 139 € 1025 n‘r
[
length  0.342053 I‘-‘—_\
= Frictonal - |-"|-_\"'F
=" Fric |F""“-7"
|4‘|r
Friction force (F): 1.1e4 I‘I
Ratio (f0/f): 1.2 I“-"‘—!-.!_____.
Stiffness coef. (¢): 5.0e7 | ‘ y
Damping coef. (d): 1.0e4 5

2.23
78 12 MIAR T A 1% o Bipolar forces, oA M 4440, wm—ANf176,
H iy 4 N DamperlL, %% Axle-box LF /5 Bodyl, Car body /£~

Body2.

M GO T E#F Damper {E R UATETE, & SUARZEH: RUARHR(0,
0.2, 0.17), ZEARZERSALFRLL, 139, 1.025).

M Type TH3EH1EFE Frictional /770, %K 2.23 finE LHESHL.

TH =AM AR 7770 T LA A B0 R A R AR AR 2

4.

www.universalmechanism.com

AR ZR 48 DamperlR, Bodyl 4 Axle-box RF, &z 5 AL x
AN, -0.2, 0.14)F1(L1, -1.39, 1.025).

B AR 28 A 4% N Damper2L, Bodyl A Axle-box LR, %42 55 AL R
3800, 0.2, 0.14)F1(-L2, 1.39, 1.025).

BV 257 44 N Damper2R, Bodyl & Axle-box RF, EH &4 br
SN0, 0.2, 0.14)F1(-L2, -1.39, 1.025).

28 www.tongsuan.cn
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2.7.3 BN S50

AR R AR R AT R A SRR, HAE R T & S Rt K FE DT R), PR ] B
1% Bipolar forces. 1X B R T ARZEM 1 H HKEA 1.215m.

1.

1522 M RLAR 3% o Bipolar forces, miii A7 i 44, i in—A 417,
H iy 4 N Traction rod 1L, %% Axle-box LF {4 Bodyl, Car body 1F
N Body2.
1% Traction Rod F 1E N LTI, & SCHIARZE 32 mi AL FR(-0.285, 0,
0), FHRERSAAMRMDLI-LS, 1.1, 0.525),
M Type FHiZH.%E+ Linear 7170, #%KE 2.24 Fiw e NI EFPTGEK
EZ¥, ¢ rod=2.5E7 N/m.

3
Mame: Traction rod 1L + fii
Comments/Text attribute C
:Zlde:;x LF | :ﬁ:zdy =l
GO: ‘TrachonRodF VJ

Autodetection
Attachment points
Axle-box LF
0.285 c Co

Car body

11-1.5 C 11 C 0.525
Length 1.215

[I/. Linear

F=F0-c*(x- x0) - d* v + Q *sin(w*t+a)

Force (F0): 0
Stiffness coef. (c): c_rod
Coordinate (x0): 1.215
Damping coef. (d): 0
Amplitude (Q): 0
Frequency (w): 0
Initial phase (a): 0

2.24
FyH = AN BT RLAT 370 RT LU f R B RS SRS 2
4.

B ANHAE P AT A 44 N Traction rod 1R, Bodyl 4 Axle-box RF, #E#:
HABFRSY HM(-0.285, 0, 0)FI(L1-1.5, -1.1, 0.525).

B =ANAEPIAT AT 44 N Traction rod 2L, Bodyl A Axle-box LR, %4
MABFRST (0,285, 0, 0)F1(-L2+1.5, 1.1, 0.525).
B VYA S AR H7 AT fiy %4 N Traction rod 2R, Bodyl & Axle-box RR, ZE4%
HARFRZN 150,285, 0, 0)FI(-L2+1.5, -1.1, 0.525).

THAER, ERNFIRAHAE A Traction Rod R J L ETE

www.universalmechanism.com 29 www.tongsuan.cn
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2.7.4 MBI 1T

((/

R 1) 9ol TR R 2% 38 5 ] Bipolar forces SRR FHB 45, 52 i MR} & B
VU 25 AN AR LA AR T VR AR

1. TEAMIBETIR % Bipolar forces, i A5 (K + %40, Whn—A>717¢,
H 74N DamperY1L, %% Axle-box LF /£5 Bodyl, Car body /£~
Body2.

2. 1% Damper {E 9 UTEE, & AR ERE SALFRO0, 032, 0), 44k
B A ALFR(LL, 1.7, 0.525).

3. M Type FHikHIEFE Linear /170, %Kl 2.26 fniE XHEZS %, dly

= 16400 N*s/m.
[

Mame: DamperY 1 + m

Comments Text attribute C

Body 1t Body2:

Axtlz-box LF j Car body j

[Damper vl

[ Autodetection

Attachment points

Axle-box LF

C o p.32 C C

Car body

1 17 £ 0,525 C
Length 0,28
|Iﬁ, Lingar -
F=FO-c*(x- x0) - d* v + Q “sin{w*t+a)

Force (FO): ] C
Stiffness coef, (c): ] C
Coordinate (x0): 0 o
Damping coef. (d): diy c
Amplitude (G): i C
Frequency (w): 0 c
Initial phase (a): 0 c

2.26

AN =AM N ERAR A 77 7T T LA I fa] R B S R AR AR 2

4. B AR % N DamperY1R, Bodyl & Axle-box RF, %% i
ABFRST N0, -0.32, 0)FI(L1, -1.7, 0.525).

www.universalmechanism.com 31 www.tongsuan.cn
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5. B =AEEFEIE2S A 4 9 DamperY2L, Bodyl 4 Axle-box LR, &% 15
AR KRN0, 032, 0)FI(-L2, 1.7, 0.525).

6. B VUNEE AR 28 A % 9 DamperY2R, Bodyl & Axle-box RR, %%
FABFRZT M0, -0.32, 0)FI(-L2, -1.7, 0.525).

2, FATTERH T AC4 —H/NEREE TAE, Wik 2.27 s,

www.universalmechanism.com 32 www.tongsuan.cn
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Um‘znsAL ,.m,;,sM f ) Iﬂ =
Q >

®

3. #Htabi

N AT UM Experiments 5[] Scanning T H % AC4 /N A5 A 34T Hk b
HATE, EEFE (UM 8ANTTEE: HEE 1) Bean Az T EMIEAR
i 7%

RVE:

Z AR 77 AR R SE RS — A AN B AR B =) g TN,
WRHBIRE, FEHRRBEEETEL. Fit, FEARNEZREHEEAC
M EFB R AT B, DU R AR AR, X BERGEH UM #3iEE
W B, EALF {UM Data)\SAMPLES\Rail_Vehicles\ac4.

S
m

TEFFGETT , 1 551847 UM Input 8 UM Simulation F2 /7, 1% #¢ 5 Help | About,
TE#H % 125 UM Experiments —F2 154 “+7 fnid, HERA “-7, NEE
B F R 1R B8 SE IR AR VT
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Nt/ Hl 55

/
/)

3.1 #7# Scanning A B

AU A HAREEE Scanning #EALFE T A7 HAR 2] AC4 /N EFIARL A I
FESE o

3.11 BIS

X FERIE s 1A R RE T A S H AL, BB — AR HERT TR bR
R g PR H i S — VAN R bR, — B AR e I S R R A

A FHTH SO L AR AT DL St 1) 2580 (0 i S92k P o BT T ] A B IN — N
IRAVE AT R, ik EAERUE b AR R 24T, @l ot s ksl
R A R DA W s S
HriE

i 5 5T BOR R TE 4 il S L R R 2 R, B35 rT & DA - T 2R
INFE AR HAS SR, A R 2R e —Fh il 7

TP T IR B RF A T LAE S 8 XA BE (R R IR B AE A% (1 b 22 K A

WE 3.1 s, B M E 30m/s NS — AL Ee R A RS R, 4
2R U . 90m/s ZEi o AR, ZEARAE 30m/s M EIZA T 2R e ), TMLE 90m/s
B N RS

0.012
0.008F--

0.004p--f-

Lateral osclllation, mm

=
T T T T

-0.004

Path, m

3.1
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/
/

WIERATE 30m/s F1 90m/s B & X [A] 1 B — R 8 AR AT 05 Bk 5, geith b
ANEFE TR IR BN AR FIARUEZE, o DA AR AR AR, o] DAAS BIEE X RS
i 22 BE I AR O R, WIE] 3.2 Fiow, B B8 OB 224041 2 il 2 3 3
s B R R T AR .

Std_Dev

Vehicle velocity, m/fs

30 40 50 60 70 80 Q0
Standard deviation of lateral oscillation, mm

& 3.2

www.universalmechanism.com 35 www.tongsuan.cn



http://www.universalmechanism.com/
http://www.tongsuan.cn/

//\ Software

NIVERSAL | MECHANIS,

o

\ Tongsuan

QF]%

3.1.2 #H & Scanning W H

1. iZ4T UM Simulation 15 EF&)F .
2. &S Scanning | New project.

UM - Simulation
File Analysis  Scanning Tools Windows Help

MNew project EI‘]

ot

] *
= - a=
Load project

L;_] Reload project > |£] @

Load results
Reload results

& 3.3
3. & X Scanning #tAbEEI H 14 FR(Scan) AL

Open folder for a new project of scanning

Full path

et

| Software LabUniversal Mechanismg\My projectsiscani @|

Caral

& 3.4

4. i OK FiR(Y), @& HZ, 9H Scanning F1H, WK 3.5 fias.

iiif scanl - scanning

General  Alternatives Evolution Run Results

B |

o[B8 )

Directory: C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\8\My projects\scanl

Status: No calculations done
Comments

3.5
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3.1.3 InEAER

1. EAN7F] Alternatives 1M .
2. sl ¥, din—/MEALE) Family of Alternatives.
3. FEFAHXHEHE, $RF) AC4 HEAY, Wi 3.6 FiR.

General Alternatives  Evolution Run  Results

&
] Open object

Family of 3 ives

X
Caption Scan the forder: #

‘C:wsars\Public\Documents\UM Software LabYUniversal Mechanism'g - =

~ [ Cr\Users\Public\Documents UM Software Lab\Universal Mechanism\8 A
1 My projects
00w
M ~Frrry -
&1 Automotive
-6 CAD
-~ Cosimulation
3 Durability
-8 Education
- Flex
(] Flexible raiway track
-8 Granular media
1 LIBRARY

1 MagLev
-8 _Mechanisms

(= Rail Vehides

- B HeavyHaulTrain

-7 Manchester_Benchmarks
| E) oct |

Co_Co
simple_18_100
TGV_KTX
wedgetest

i B wedgetest3Deontact
Robots

v

[C:\serslpubliciDocuments\UM Software Lab\Universal Mechanism!8\SAMPLES Rai_vehid|

e e

& 3.6
4. RUFTAEIEE O E GO,
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3.14 REXEESH

1 AR, AT IR RE X — DS H A R Geah 714 PERER
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2. IHSie A AL E Y mis (CTHA).,

scani - scanning || : Speedunit

O kmjh

3.7
3. fE Scanning FHA MK, rifi Whole list | v0.
4. FEFRH T HESE Loop MR, % & Execute #4 13, X[A]24[30, 90],
s Convert to list of values, Ft75E]M 30m/s 2] 90m/s AR [EIE Sm/s
)13 MEEAE IRl FBhHAD .

Changing parameter values — O et
Identifier: wi

Current value: | 100

Mode |se for

() List of values ] Wheelset1,v0 (100}

Execute I 4| iterations

in interval from

E

()
!
|

o

Convert to list of values

QK Cancel

-
% 3.8
5. {f Hierarchy of parameters Ul [l ™ Groupl, SH%#, FEar4 N v0.
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iiif scanl - scanning = @
General Alternatives Evoluton Run  Results
+ m Initial conditions Finish conditions Variables Integration Tools External libraries
' ) Hierarchy of parameters Tree of alternatives Identifiers Wheel-Rail
Family of alternatives it of =
Caption D m I;I,SF%D::ME " "
acd L Y] v @ Whole list
~ -v0 [30; 35; 40; 45; 50; 55; 60; 65; 70; 75; 80; 85;90]; | ¢ v0=100
2300 e 11=3.29
L35 e 12=3.71
S0 (A R, e bfrc_damper_|
A5 e bfrc_damper_i
SO0 T (A R, iy_axlebox=3
TS (N S mbody=3830C
860 e ibodyx=1400C
65 e ibodyy=6280C
0 R [N S ibodyz=59900
S £ (A R, ox1=370000
.80 e cz1=377000
.85 e cphi1=5500
S N (A ©x2=330000
----- cz2=370000
----- cphi2=5250
----- c_rod=2.5E7
----- diy=18400 .,
< >| £ © >

& 3.9

3.15 EEERH

S e A% Alternatives | Wheel-Rail [Track | Model and parameters 71 [,
IRBEPIEEA Massless rail.

YR J5 £ Alternatives | Wheel-Rail |Track | Macrogeometry UU[fI, % & 2k
%28 ¥ N Tangent.

F§ 2| Alternatives | Wheel-Rail |Track | Irregularities U1[fj, % & 5IHE
A5 Uneven, A FIZEAA From file.

VB e A R [A) AP IRE A S 9 Nolrregularities.way,
SPIGAE A SR g10_20.way .

P]#: 31| Alternatives | Wheel-Rail | Profiles 71 [f, & 4584 N
newlocow, N[y r6Snew.

PJ45: 31 Alternatives | Wheel-Rail | Contact | Contact forces U1 [fi, £ FE5¢
BT 5 FASTSIM.

\

FEATRE R A AN
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Crisr

scanl - scanning

General Alternatives

+ i [

Family of alternatives

Caption
act

Evolution Run

[=[=]=]

Results
Finish conditions WVariables Integration Tools External libraries
Hierarchy of parameters Tree of alternatives Identifiers Wheel-Rail Initial conditions
=8 w\e|¥
Track  Profles Contact Forces Speed
Model and parameters  Macrogeometry  Iregularities  [mage
Track type
(O Even (®) Uneven
Type of irregularities
(®) From file (O 1dentifiers
() Deterministic (O File +deterministic
Files Deterministic  Identifiers  List of groups
= B
WVertical irregularities
Left rail "Ci\Wsers'Public\Documents\UM Software LabYniversal Mechanism'&Yyrw \Nolrregularities, way™ ‘ﬂ
Right rail "Ci\Wsers'Public\Documents\UM Software LabYniversal Mechanism'&Yyrw \Nolrregularities, way™ @
Factor 1

Lateral iregularities

Left rail | "C:Wsers\Public\Documents\UM Software Lab\Universal Mechanism'&Yrwg10_20.way™ _ﬂ
Right rail |'CL‘UsersEuhlicN Documents\UM Software LablUniversal Mechanism'\&Yyrw\g10_20.way”™ @‘
ateral irregularities of night rai
) L | irregularities of right rail X
+ « Universal Mechanism » 8 5 rw » “ O ;R W »
ESE ol FE=
O ks N ER EREEE Esic "

b E R g10_20.way 2003/7/1 14:58 UM Docun
KOLOMVMN.WAY 199771724 20:09 UM Docun
manchester_track_1.way 2002/4/15 14:59 UM Docun
manchester_track_2.way 2004/3/26 12:48 UM Docun S
manchester_track_3.way 2002/4/22 19:58 UM Docun, | ™ B

¥ T= manchester_track_dway 2003/12/14 13:58 UM Docun

b Ex MSINUS20.WAY 1997/8/29 10:22 UM Docun

W =m MSINUS30.WAY 1997/8/29 10:22 UM Docun

£, Windows-S8D (C) o (Y NAlrrsnnlaritiae way 001 /TS 1RIT LM nnrl)m e

Track irregularities

SZEFEMN): | g10_20.way

~ ‘ |Track irregularities(*way) ‘

& 3.10

o] = |

Variables

Left rail, vertical irregularities
Right rail, vertical irregularities

. ight rail, horizontal irregularities

Distance, m

@
N

o
-

180

Ey=-3
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7€ F| Alternatives | Integration | Simulation process parameters 5 [f .
1 HE Park SKAF A5 -
BWEAZN 1E-6.

’4)i% Computation of Jacobian F1 Jacobian for wheel/rail forces.

A w e

i scanl - scanning = @
General Alternatives  Evolution Run  Results

+ ﬁ Hierarchy of parameters Tree of alternatives Identifiers Wheel-Rail Initial conditions

- . Finish conditions Variables Integration Toals External libraries
Family of alternatives

Simulation process parameters  Solver options  PP: Options

Caption
= Solver Type of solution
() BOF
(O ABM () Null space method (NSM)
(®) Park
O Gear 2 (®) Range space method (RSM)

() Park Parallel

Step size for animation and data storage
Error tolerance

[Jpelay to real time simulation
|:| Keep system matrix decompasition
Computation of Jacobian
[ Block-diagonal Jacobian
Jacobian for wheelfrail forces

Stop simulation on wheel derailment

3.12
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3.1.7 &Iik%M%

A THE @ AR ZCEAT B LA B 75 B e A 4 126, BILLE Scanning
HEACERIS [FIRE 75 22 AEIX BT PLGE— NPT oL BE — M A 40k 261, 2
W EAERAREE A M. XMz i 5, W R R A A

1. L% Alternatives | Finish conditions U1 [f]
2. BRAEZIEFIFNTIEITIEE, BUEDY 500m.
RVE:

IR 7 B2 LA AR R AT & AR5, 1B £ [ 3 Wizard of variables &
I HE N 4 411 1) Distance 255, I8 2 AH M. (19 5U1H -

ifif scanl - scanning = @
General Alternatives  Eyoluton Run  Results
+ m Hierarchy of parameters Tree of alternatives Identifiers Wheel-Rail Initial conditions
Family of alternatives Finish canditions variables Integration Tools External libraries
Caption (= E
ac4
‘Dlstanca - Vehide d\sﬂ‘ P | 500 oR
O mme J = 10 OR
Time J = 10
3.13
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3.1.8 REZR

1. EALZE] Alternatives | Variables U1 [, 75X B r] PAin#— N L&Y%,
AT AN TR RER, FaEEEERAE S FMEENE.

2. AUHERIRHL, W FIRLFRIEECH Stability.

3. EFFESEH Tools | Wizard of variables, 11738 & A 5.,
4, SEANL3] Linear variables U1, 7E A Mi%&HKI{/& Wheelsetl.West, 7f £

A AR AR Y 0, AR T, GRS

Ap, JREHE Stability 513 .
5. EfI%] Railway vehicle 7i[f, €% Distance 42 &, i A\ Stability %13 .

i scanl - scanning = =R =<
General Alternatives Evolution Run  Results
+ m Hierarchy of parameters Tree of alternatives Identifiers Wheel-Rail Initial conditions
- . Finish conditions Variables Integration Toals External libraries
Family of alternatives
e =i =
Caption GE|E|£|E||=f
acd Stability
Name Commen t
riy(Wheelsetl,... Coordinates of point (0,0,0) of body Wheelset1,W3et relative to Basel, SC Based, projection
Distance Vehide distance from the simulation start
3.14

&2, 58 T Scanning #HEANEEfG B T IACE
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3.2 BT EG A
1. E(LF] Run U .
2. WAL TH K BER A HAZE NS, £HE X4 ER “Error not

found”.

3. m\l:_'_:l‘ Run, ﬁﬁlﬁ,ﬁiEO

HEAC PR S RF 2 AR IFAT VIR, B2/ E S A T SN AT ) i R e RE 4
AH B EESCE, WE 3.6 fn, AL TAFAE 10s Z N4 El e .

\

i scanl - scanning = @
General Alternatives Evolution Run Results

®

— Count of processes -

Eventlog =

Running processes

Error not found

R Stop [[oistributed calculations
[ Turn off computer when project done

Done 0% (0/13)

& 3.15

i scanl - scanning = IEI

General Alternatives Ewvolution Run Results

9 E Running processes

Count of processes -
Event log P m
Experiment succeed A ||| 54% - v0=70
Py ——— I
Identifiers: 52% -v0=75
v0=35 I
Experiment succeed 63% - v0=80
2020/3/4 - 140846 |
Identifiers: 54% - v0=85
vo-50 I
Experiment succeed 55% - v0=90
2020/3/4 - 14:06:45 I

Identifiers:
v0=55
Experiment succeed

2020/3/4 - 14:06:496
Identifiers:

v0=30

Experiment succeed

R Stop Distributed calculations
[ Turn off computer when project done

Done 61% (3/13) Time left 2 sec

3.16
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331 BEATHER

e, BATRD M N 122 HA R R

1. &A% Results | Families | AC4 T11H .
i scanl - scanning ?@

General  Alternatives Evoluton Run  Results

Familes iizard of graphs  Wizard of surfaces  Wizard of tables  Fatigue  PBS analysis

acs
Hierarchy ~ () Experiments Stability
oof w0=30
vo o f w0=35 Name Comment
o v0=40 riy(Wheelsetl.... Coordinates of paint (0,0,0) of body Wheelset1.WSet relative to Base. ..
ool V0=45 Distance Vehide distance from the simulation start
oo w0=50
-+ of w0=55
oo w0=60
+ w0=85
o f W0=70
o of WO=75
oo w0=B0
-+ of v0=B5
+ v0=50
Index w0 Data file
vl v0=30 Sacd\Ltagr
V2 v0=35 Sacd\2 tor
Vo3 w0=40 Nacdh3 tar
v 4 v0=45 acdd tor
V5 v0=50 acd\s. tor
VB v0=55 Nacdie. tar
v 7 v0=60 Sacd\7 tar
V8 v0=65 Nacdis tar
v vO=70 Nacdhg. tar
V10 vD=75 . aca\10. tgr
v 11 vD=30 e\ 1L bgr
V12 vD=85 lacd\ 12 tor Kvalues
V13 vD=30 lacd\i3.tor [Time K|

3.17

PATHE kAT e 30m/s A1 90m/s AN LSS R T &b igqTiE
Al A FH Distance 15 i AL b 2 S AE T X LE o

2. fE Stability 4% 5 51| %% Distance, FHEA X-values, 1FNREAAFR (G
ARBTTED, il 3.18 Frs.
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iifi scanl - scanning I?I@

General Altermatives  Evolution  Run Results

Families  \Wizard of graphs ~ Wizard of surfaces  Wizard of tables  Fatigue ~PBS analysis

acd
Hierarchy ~ (2 Experiments Stability
o w0=30
v e ¥D=35 Name Comment
o f wD=40 r:y(Wheelsetl.... Coordinates of point (0,0,0) of body Wheelsetd. WSet relative to Base...
o w0=45 om
~of w0=50
= of wD=55
+ v0=60
+ w0=65
+ v0=T0
 w0=75
+ w0=80
- of ¥D=85
- of ¥D=90
Index w0 Data file
v 1 w0=30 Sacd\Ltor
V2 w0=35 Sacd\2 tor
V3 w0=40 lacd\3 tar
V4 w0=45 L Nacdid tar
V5 w0=50 acd\s. tor
VB w0=55 lacdie tar
V7 w0=60 Sacd\7 tor
VB w0=65 .Yacd\8. tar
Vg w0=70 L acd\a. tgr
V10 v0=75 aca\10.tgr
Vo1l v0=80 Llacdhiltgr
V12 v0=85 acA\i2.gr Kovalues r
v 13 wv0=90 T ER ‘Dlstance - Vehide distance from the simulation start ﬂ|

3.18
3. I&FEZH Tools | Graphical window, FTH—/NAKH L.
4. 1E Scanning i FLEAE R I, &+ v0=30 LI, FIEHFELE
r:y(Wheelset1.Wset), K oAt A2 & % 1 .
5. VLREIFEMITTIE, B v=90 TALH riy(Wheelsetl. Wset) % 54 A\ 2 ] &
1, 3.19 .

Plats =S B =

Varizbles

.r:y(WhEEIset. 0
.r:y(Whealsat. -

L e | R R S e R L LR EEECEE P AR R EEEEEEEE e e R LRt

0.008

0.004

-0.004

3.19

R, P 30m/s Itf, FAliaahfase sl e 90m/s i I R AR
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Scanning FAHUR AL | ZANEAEE TR, 0. SeihElL Geit oA B i .

T BRATIORE A 57 o AR X B A 1 R B 2 A% 1) A 4 22 il 2 3 2 AR A
Mgt

7€ ] Results | Wizard of graphs U [
TELEMAZ B HIRZEF riy(Wheelsetl. Wset) .

7E Functional 7 3¢ Lk HE S 1T K%L Std_Dev (hrifE %)
FEA 2R X R 7 i R AR AR S 4 v 0.

SRR Fi B, ] R A v S B A B

A w e

o

HHE 3.20 AT 50, I S EERZIAL T 45-50m/s [X[H]

£ scan - scanning =R Eem ==
General Alternatives Evoluton Run  Reslts

Famiies Wizard of graphs  Wizard of surfaces  Wizard of tables Fatigue PES analysis

Family ac4 ~ |+ ‘ =Baoln ‘ ‘Tablel v

Variables

v - Criteria and varizbles variables 1,006 T

~ & List of varizbles [ llstd_pevirv. . Std_Diev
~ &) stabilty

B ry(Whesket] WSet) : ; : !
B Distance : I\.\.‘._-
2,005 ---don oo : :

D] e : : eenbee : S RRERE Ao
Interval for abscissa : ; ;
[set ' : :
Time : : :
0 0 B : ; :
Uni

o®
éj"ﬂ
Q0
By

) Micro

Ouw : : : : :
Fiter pY/ 1] SEEREREEPEEREEE + ' b i ]

Paramete
[use fitter arameters - P - = - = =
Functionzl
Table | [sd ]| paremet=r [0 o I;r”:p‘ff ready for plotting. Use double dick or the button on the tool panel to plot the
No parameters 1|

3.20
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