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Object simulation inspector

Solver Identifiers Initial conditions Object variables AVA Information Tools B8 Monorail train
=B
Tires  Options and parameters Tools  Identification Resistance Speed Flexible track
Beams
+
Mo. L Span lengths FE count Mo. fastening Mo. coupling Damping ratio
110.0 30,40[2] 10 1,2,3,1 -1 0.002
Links
+ @
Fastening bushings  Coupling bushings
1 2 3
Mumeric parameters
Name Value
Cx 1E8
cy 1E8
Cz 1E3
Cax 1E8
Cay 1E3
Caz 1E8
Dx 1E8
Dy 1E8
Dz 1E8
Dax 1E3
Day 1E3
Daz 1E8
Integration Message Close
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No.: ZWT5
L: KR, MAERREENE e
Span length: ZER1F5 5 NS E, 1EZA& 0N
PSR I[EEH 1], B 2[EEH 2], e
FE count: H¥HIRIuH, EEEAN
POTH I[ES 1], PoTE 2[EE 2], e
No. fastening: SZFE4n"5, —MIM Links S8 BLikHE, EEK N
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No. coupling: ABZEET —BZENFEE KR, M Links 4804 Bk, %r



A, -1 RRTMERR.

Damping ratio: 151521 % BOR S — B RSB B BB HE o

7t Monorail Train | Tools U{[fl, ridh NHisgH, i64% Beam section profile,
E SCRUBE R A B E, Wi 7.

Object simulation inspector

Solver Identifiers Initial conditions Object variables XVA

Information Tools B Monorail train
Tires  Options and parameters  Tools  [dentification Resistance Speed  Flexible track

= [ |Beam section profie

MName | (no)
Data Input/Edit
Material
‘foung's modulus 3.55E10
Poisson's ratio 0.2
perity
Cross-section properties
Parameter Value
A 126
Iy 0.2058
Iz 0.0851
Iyz a
Ix 0.2044
Ky 0.8333
Kz 0.8333
Fastenings
+
1 2
Fastening points
+ @
NE X Y No. bushing
1 -0.425 -1.5 1
2 0.425 -1.5 2
Integration

Meszage Cloze
7 PUEREN S
Data Input/Edit: i N30 3E ZEE T A 26
Material: € XCPUEZRMEIZE, . HIREE. ARtk BE.
Cross-section properties: & X HUERTHRESE: BUIHHAR . BIERE . B
PR B4 WAL BV REGE.
Fastening points: H € X 3R IR AR R, WRAE L, MRH

—N, SRENLE W 8 B, BER: ZEEX T XM ([FR15E 77095,
JUFE Beams 2H M iR IEALH 55 BEG 5 -
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G Process parameters @
Simulation time () 4.35
Duration time (s) 13.36
Step duration (g) 0.0014319
= Step size (s) 0.001 —
Pause [ 22 |
Variables
=GB L. o
0.,0002
-0.0004
1.248 -0.0002525
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About... s

Universal Mechanism
@ Simulation program
Version 8.5.8.8 64bit

All rights reserved (c), 1993-2015
Computational Mechanics Ltd.

Configuration
UM Control/Matlab CoSimulation ......c.cceeee-- {+) ~
UM Control/User-Defined BOULINES ...c.ceanesns {+)
UM Control/Block Editor ...cccceccicnnnunnnns {+)
UM Control/SimInTech IMDOLL weececsansaanssnn {+)
UM Control/SimInTech CoSimulation ....ceowee..- {+)

UM FEM/MONOTA1l ...cuecsuensnccccccsaaanananan {+)

UM _FEM/Maglev [£3]
Mzl JUTR ccoooooocooooooocooooooooooco000000o000000 -
UM BALLASE wenennnemmnmemnnnamnnmemmnnemnnnn I+ ¥

www.Universalmechanism.com

e-mail: um@universalmechanism.com

Registration name: Lei.

I Registration || Close I

Kl 11 REERgR
BN LA L, KA BRI A 3N UM Input 127, 7£ T KRG AR
Tn 7% @monorail=true@, f Joint 5 Bushing ¥ & 7 BEL R, {RAFHAL, SR)5
B\ UM Simulation 27, WEEHZ TOL, BUSPUER B E, BUSYIIHEE, W
HRHJEtt, “A)i% Subsystem is monorail %5 3% Wi R v 1/ H .

1l
Name: [Monorailflex j HY AL
Type: Ii Linear FEM subsystem -
omments/Text attribute C
’—l;nnnrail track from 30 to 90 memrsm_
Solution I Coordinate systems
General I Position | Image

Identifier: |5ub512

Ancestor:

|E:‘lSimu\aﬁnn‘tTESTSWonorailWUNDRAIL EXTERMAL SAMPLI

Qrientation angles:

|cardan (1,2,3) ~|
bsystems information

File of subsystem: ‘

E: \Simulation\TESTS Monoral \MONORAIL EXTERMAL SAMPL

Data imported from program;

MX MASTRAN 8.0

Mame of solution:

CurveBeam3D
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Object simulation inspector

Solver Identifiers Initial conditions
Information FE subsystems

Subsystem:  Monoraiflex

Object variables XVA
Tools E Monorail train

General Simulation Image Solution

Options  Damping  Monorail track
General

I:‘ Gravity

[ switch off all fiexible modes

[ set initial speed to v

Calculation of initial conditions
[CJFix modal coordinates

Storing

[ store values of modal coordinates
Destination
Memary File

c:\users\publicidocumentsum software lab\universal mechanism\@\samplesium_samples_fem_monorailly =7 %

B 13 SRR AAE i T

Object simulation inspector

Solver Identifiers Initial conditions
Information FE subsystems

Object variables VA

Tools a Monorail train
Subsystem:  Monoraifflex

General Simulation Image Solution
Options Damping Monorail track
General  Image
Subsystem is monorail track
Options
|:| Constant mass matrix
[ separate simulation
Simulation of entry on edge

Kl 14 FiE 4 FH kI
YER: S5 BE-FAHITHEL G RRT, ZEE 1 B 5B Undeformed,
AL Flexible ZEINHRFTE A H #HHIFA F TR,
X H RO, T4k Constant mass matrix, XFEABIER—H
PR R, DA R,
® )% Separate simulation F7 [ /E ], RIES G/ MmE 71 RAE R T340
R, RPRNASEMEMNRS.
® ’z]i% Simulation of entry on edge, 20 /N EBEMRI I
® 7Ji% Draw control areas, 1] E x| Xk, W& 9 o,
® 2Ji% Scale up flexible displacements 1% B UK R2 4, A K ERPUE
ZE [P BEARTE
W TR EL, I ] DURRARE 22401 J7 0 S AR T A SO A5 B e ARk DR 21 2 48
JURTEITE AR, DRTS SRR LA I R ZEARIs 3k .



Acceleration, m/s~2

Wheel

/‘ Track FEM subsystem ‘

IS B e

. Length of contact spot {
Figure 1.61. S dge of FEM track

Distance, m
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Object simulation inspector

Solver Identifiers Initial conditions Object variables VA
Information FE subsystems Tools ) Monorail train

Subsystem:  Monorailflex
General Simulation  Image  Selution
Options Damping Monorail track

General Image

Bridge image
Drraw control areas
Scale up flexible displacements

Scale: 500 n
Step of image calculation
(®) Calculate on every time step
() set step of caloulation
0.1
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TS T 2R 5E, FEERMINHE LR, NAZKE T PRI 45 E 2 DA R4
AARALAFIRIEIT S, 5 FRR A A PUIE LR S th B S 22— 3, DRI 2 Ly
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1)

2)
3)
4)
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6)

7)

TEZNE B T, PAEEAE AL 7 AR e, S A B % Select FE
nodes, fTJ1A RICT RULEHER H.

I ARG /T B IR BENTE T 2R AR L R b T R

WA PO AP IR RS A R

TEAMFT S HIRX s 44, EFE Choose nodes on line of regular mesh.
WA EDAK, BT B E Ok A 2 175 RUE L

FE AR X m A, 1P Save macrogeometry profiles to file *.crv,

H B PRAFIX — B S S 11 T R 200 B 18 45

FIF2kis T H, 73 DLEHS (Pointwise) TSNS VA 7= B B 4F
AR, JFFIEIER.

. - ' P
Grid > List of flexible Nodes in group: 2
Rotation style @ ' \lr ] | Nodes selected: 2
(g Selection style 4 4 List of nodes:
2 V] 1. Node 522 ( 1,499, -0.006, 0.800)
[T Coordinate system o rodte E V] 2. Node 437 ( 1.249, -0.004, 0.792)
v Smoothing ’Vf" by index (% by coordinates ‘
o Perspective |
S simplifications for mouse operations \ fode number: 4
%‘ Show icons » Node coordinates:
s | 1297 | 0.004™ [ 0.792"
] N:437 X: 1249 Y:-0.004  2:0.792 ‘ Popup menu
Select all
seach | add | cew | oo | Unselect al

Jelete node
‘ Increase of way coordinate | -

Step, m[1.000 Z@
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~= Selection of nodes

lmoﬂeaﬂemm

T R | - << ¢

[ Search node - e
|('symx @ bycoordnates || Ty
|

Node number; 4

Node coordinates:

| 129" | 0.004" | 0.792"
Selected node

‘mm Xi 1240 V10004 210792
sewch | At | cesw | cose |

Nodes in group: 61

List of nodes:

! 1. Node 20412 ( 59.070, -8.940, 2.726) =

| 2. Node 20072 ( 58.114, 8,647, 2.694)

¥| 3. Node 19732 ( 57.157, 8,358, 2.662)

| 4. Node 19392 ( 56.199, -8.075, 2.630)

¥| 5. Node 19052 ( 55.239, -7.796, 2.598)

V| 6. Node 18712 ( 54.278, -7,522, 2.566)

¥| 7. Node 18372 ( 53.316, -7.253, 2.534)

VI8, Nod= #mmn?rn arn = asn’ = ram

v|9.Nod Selectal

¥/ 10.No  Unselect al

¥l 11 No

¥ 12. No' Dialete rode

¥/13: N0 Delete seected nodes

¥/ 15.No  Delete unselected nodes

¥/ 16.No  Delete all nodes

¥l 17, No

:} }g- 'N‘: Save st of nodes to file

3 on Load st of nodes from fie
Save list of nodes to file
Choose nodes on line regular mesh
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cancel |

L=100.00; Oppt; R=0
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@ MacroGeometry 5 horizontal profile.crv - Curve editor

=[]
+ 4+ @ o deBnn %
N x|y [Twe | smoting [Lengin |
B Cu... A
110 0 Cubic sp... Yes 0
2 0.999436 -0.002... Cubicsp... Yes 0.99%4..
3 1998847 -0.010... Cubicsp... Yes 1.9988...
4 2998207 -0.022... Cubicsp... Yes 2.9983...
S5 3.997491 -0.0405 Cubicsp... Yes 3.9977...
6 4996675 -0.063... Cubicsp... Yes 4.9972...
7 5995734 -0.090... Cubicsp... Yes 5.9966...
8 6,994641 -0.123.., Cubicsp... Yes 6.9960...
9 7.993374 -0.160... Cubicsp... Yes 7.9955...
8991906 -0.203... Cubicsp... Yes 8.999...9
< | _»l'"
o | conce |

Kl 21 P2

@ curve editor - Macrogeometry: E:\Simulation\ TESTS\MONORail\MONORAIL EXTERNAL SAMPLE\Sample 2.mcg - IDI!'
++56 [~ B0 2
‘I'™"| Connecting curves | _——#7 N [x v [ 1ype | smootting
B d ll - cu... -
mputte manually 10 0 Cubic spline  Yes
2 01 5.8177642... Cubicsplne  Yes
3 02 4.6542113... Cubicsplne  Yes
; : -4 0.3 1.5707963... Cubicsplne  Yes
: : 5 0.4 3.7233691... Cubicspine  Yes
L I e S \ IR b [ R 6 0.4999.. 7.272205L.. Cubicsplne Yes
- 7 0,5999... 0.0001256... Cubicspline Yes
- 8 0.6999.. 0.0001995.. Cubicspine Yes
: : 9 0.7999... 0.0002978... Cubicspline Yes
: -~ 0,8999... 0.000424L.. Cubicspline Yes =
Xmax < | _p,—I
i PN o | cance |
Q 40 &0
Pl 22 2\ T 2
H, =) ! S Y EWN
W B 215 B I B B S IRAFAEA Y, 7E )5 82405 E B it n] U
Macrogeometry: E:\Simulation\TESTS\MONORAail\MONORAIL EXTERNAL SAMPLE\Sample 2.mcg (=13

Poinwise curves created from
flexible subsystem mesh

=a|

e Y
+ 4+ 04T
s I Horizontal track profile I
0 Tangent; L=30.00
30 L=59,97; Points: 61
89.96744 Tangent; L=50.00

[42.98

[5.72999990855999 | [

~Vertical ¥
g
s | Vertical track profie I

0 L=27.00; Oppt;
L=6 5
L=100.00; Oppt; R=0

91.8845
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MERE
. Object simulation inspector

Solver Identifiers Initial conditions Object variables KA
Information FE subsystems Tools B Monorail train
Subsystem:  Monorail flex track
General Simulation  Image Solution
Options  Damping Monorai track
General  Image
Subsystem is monorail track
Options
Control gap
|:| Constant mass matrix
[ separate simulation
Simulation of entry on edge

P 24 fi i BB R T

FEM subsystem

Front View

Magnet N
FEM subsystem

B 25 s W 2 - HUE B AR A A A A
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