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001. R License [ B F4 B

—. WiF License

1o AL —k%%ke UM BAF, BRI EEAEM, 78 30 RZWmEN, 18RSy
600 X, #AFTRETCR .

2. —ANHE 600 IRFIALE RS, 1217 UM 8RR, & Eshst e (& ool-
D, BiestiiH Cid ], #FEHIE license J5 AT 482 H

Universal Mechanism 9 Registration e

Q)

Probably an installation error occured. Please make sure that C:\ProgramData M
Software Lab\Universal Mechanism3'o4icense.dat file exists. If not, try to reinstall the
application.

universal
mechanism

License file is not found.

Registration name: |Lei

Create registration request file

Load license file

001-1 EMAE
3. 7£ Registration name 2 AJEMAH % (A1), U Lei.
4, fili Crete registration request file 4=/ request.dat 3C £, #11& 001-2.

Infarmation »

Request file C\Users\PubliciDocuments', UM Software LabhUniverszal
Mechanism' @ request.dat created. Path to the file is in the clipboard.

001-2 4 A request.dat 324

1M
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5. s BARE » WRIEFLREEAE C:\Users\Public\Documents\UM Software Lab\Universal
Mechanism\9, #XZ| request.dat.

6+ ¥51Z request.dat SRR NGB REEEMENSNTEE (Bl B R4 a3, DL
sl S D, —FFRIER] UM Vel E A4 registration@universalmechanism.com,
[l FHIEE & AR T AR 2B Tk, 4.

7. L ETARMRTC IR, THINOEERIEERIAE, —BFE 1-7 R, Al — A AR [l
SRR QQ I EHLA .

—. /% License

1. WREHE GBS E, 1508 T license.dat SCAFF] A1 SCHFIE, Wik 001-

= A Valentina Sak<sak@umilab.ru=

{8 A Kids < 1075064867 @qq.com>
¥ registration <registration@universalmechanism.com
BdiEl: 2022529880 (AMM) 14:10
Au/v 20 KB

license.dat

001-3 pXIIEAIEZ License
2. AdrEEEFE UM Input 8% UM Simulation, 7EME H#0 001-1 s, sidi Load
License file, &+ T4 license.dat (£: VFr] CfF G SRS, HEEHTH-—
BT,
RIS 1 e SN B RTET  BW N T i 72 8
(D B E 001-4 fros, MAREIEML), HEEFRIT.

uminput pe

Thank you for the registration. Application is closing to
finish registration. Please restart program and enjoy it.

& 001-4 license.dat ;¥ R IH

%2 M
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(2) HEF K 001-5 Fras, WM e W, 3 R RS2 KA P AR ANGS .

Error X

6 Cannot copy C:\Users\Public\Documents\UM Software

Lab\Universal Mechanism\8\x64\license.dat file to
C:\ProgramData\UM Software Lab\Universal Mechanism\8\x64
directory. To finish registration please copy it manually.

001-5 FiEEH|
il T7 1 iR IE R, T30 license.dat SCAF & il £ #6415 C:\ProgramData\UM Software
Lab\Universal Mechanism\9\x64 [ .

Cﬁ?ﬁﬁﬁ ProgramData Iﬁ‘%ﬁﬂ\jﬂgﬂﬁi'ﬁ( s I WEANRRRIT], & 001-6.
i [ S -]

s | EFER E B R REE I 7] s4EedE ~ [0 mESiEE
. B BE RIS == FRER | - D]]?’%JJD?J RS - m
= [E#HsEEE [ F8 = o i =
- Eﬁﬁﬁﬁﬂﬁﬁ)‘ﬂ%\ﬁﬁﬂ}(ﬂ‘ FEERmE] FriEdiE
it & SEElE EriEE

001-6 R RFSGE STk
R L FESETH%EF UM Input 8¢ UM Simulation, AA%, EHFUSHER M
17, WK 001-7.

B EFookEz >

F UEERshE0A) |
EEADEREN
BRE/EANFEEEE

001-7 NERRSHIET
FE3 HHHVE N & 1 57 Load License file, JIIZK license.dat, H 2 HIIA 001-4 &,
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002. HWfAI7EfE BB RS TR

UM Simulation #2t T — R FI R HH T 5 B Si 117387, X L8R HUTE Table processor .
Borp, JRSC Py e ATV R BB, @@ anfirdsin B 2 LSeit .

1. FRBNH PG TR gt s f. AT QQ (262743795 1 528482401)IL = 3+
O PR FLF I T IR GurE sk, 7 32 AR 64 A, il 002-1, 1 T &5 BAFRA
S PR B

WE A5 AR || mE ks C = F IR
s am= -
i EarEdiE ofEEE ok HEE e
umsimul8363 (ENEFHT).zip 2020-11-12  F& 14MB HUMs 78R *
n MetFrameWork451.exe 2020-01-03  FA 66.8MB #UM: T6IR i
n umB.5.8.8.exe 2020-01-01  sRA 975MB UM 1168 i
n umé.3.5.4.exe 2020-01-01 2R 842MB #=UM* adim +
n cadtoumconverter.exe 2019-03-06  F& 12.5MB #UME w2 X
RMS32.dll 2018-10-29  FA 86.5KB #UME 69 *
um_samples_fem_maglev_monorail.zip 2018-05-04 & 280MB wEE AT *
2018-03-29 A, 1.52MB wEx 10237 i
um_samples_vbi.zip 2017-08-15 A 451MB UMz 1mox
um_samples_fem_monorail zip 2017-08-15 2 88.9MB FUM: aaim +
um_samples_fws.zip 2017-08-15  FA 52MB #UME 96iR *
um_samples_rcf.zip 2017-08-15  F 5.35MB HUM* 89:% *

002-1 M QQ B TR F LY
2. % AE Windows 7 ] 32 fz i) UM #fF, WK RMS32.dll & il £
C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\7\x32\Plugins 3C{ T ;
# /£ Windows 10 ™ ffi Al 64 {7 1 UM B fF, NI # RMSe4.dl & il #
C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\Plugins 43¢, 1
002-2;

i
SN
=
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Plugins

e . .
~Tfr I 2= progins 2|

v EBEERv T

s TE i
W =F B
B BEnRnE

I, UM7 Data

E=2

(5] eff freq.dil
%] percentile.dIl
] railway.dll

I UM uers models

UM 8 Data

%] ride_comfortdil
%) ride_comfort_sperling.dll
[ ride_comfort_UIC513.dII

n

ezt

2012/11/13 20:02
2012/11/13 20:02
2012/11/13 20:02
2012/11/13 20:02
2012/11/13 20:02
2012/11/13 20:02

=- 0 @
Frh
752 KB
86 KB
96 KB
790 KB
2756 KB
6175 KB

il

l RMS32.dl

2017/5/23 10:44

87 K8 |

== ] standard.dll
| [EEREZ
B wm
Sl
EE
& RETE
& mR
& e
B SEBESHE
158 TR,
& memE ©)
s SOFTWARE (D)
o SR (E)
o 125 (F)
| o PR G
a FRE (H)
&4 BD-ROM M85 (1)

|| standard.dpr

2015/6/16 15:25
2009/6/10 12:15

249 KB
8KE

002-2 FRANTERIT TS AR R B BHE E T K

3. 147 UM Simulation, M Tools .85 35 T H A= 45 F] JT Table processor, AJ % F|%

giit R, kb 002-3.

Processaor of variables
|7 stay on top

Table processor | Transformation of variables

Eff_Freg_0 -
Eff_Freq_Mean i
Integral_Eff_Freq
Integral_Eff_Freq_25
Percentile_0_point_1
Percentile_0_point_15
Percentile_1

Percentile_99
Percentile_99_point_85
Percentile_99_point_%
Percentile_abs_0_point_1
Percentile_abs_0_point_15
Percentile_abs_1
Percentile_abs_99
Percentile_abs_99_point_85
Percentile_abs_99_paint_3
_3Max_Mean

_3Max_Zero

_3Min_Mean

_4Max_Mean

_Max_Zero

Ll _4Min_Mean
_ValueAtPosition
Ride_Comfort_G
Ride_Comfort_V
Lateral_Sperling_Index
Vertical_Sperling_Index
UIC513_MNmv_axyp95

m

IntegralAbs
LastAbscissa
LastOrdinate
Max

MaxAbs
Max_Min
Max_Min_2
Mean
Mean_plus_Std_Dev3 b
Min

MinAbs

St N

RMS_Lei

002-3 Table processor T~ 5R S+

B, BATH RS R A IRl 1.

=
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003. BPAREAM AR LB BUSHER
e B P A RF B

WFSHA R, FH P 2B — AN, 478 UM Input & SUEUE J5 20
1E UM Simulation "FEIVE A2 T PN 258 (8] 25 ARk A i Bt e @t

—. FEARE:

1. #£ UM Input Z37ANEERE, 43 HIAIXT Base0 #3hHH A x1(=1). x2(=-1), 41 003-

TajaC«|[@demr| 80 a@E =< [@F -

003-1 UM Input B2 P EEXF

2. 3\ UM Simulation, 7E Analysis—Simulation—Identifiers 3417 LAG W15 & 1)
FRRFT, Horp x1=1 RREXT 1 MATEE SN 1 0K, x2=-1 FRXT 2 ME#30-1 2K, @& 003-
2;

i
[e)]
=
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[&] Animation window Object simulation inspector
=) | ih @ - & |@ S mm K | B P & E” | [ RailjWheel I xvA | Information | Tools I
— Solver Identifiers | initial conditions | Object variables |
List of identifiers | [dentifier control |
=B 7| = =
Whole list
Name Expression value Commen t
vo 20
x1 1
x2 1
<« [ r
e |

003-2 UM Simulation {5 &

3. BRRILEPRFE X Z [AIEE BN 4 oK, FRATIAE UM Input 12250, x1 120N 2, x2 BEH
-2, i 003-3;

4 &) Chject

[
e
4% Object I
----- ‘—'h Curves
----- Fl=l Variables E

--abt Attributes
4 & Subsystems
A Rt
44 P2
----- 3 Images

Bodies
Joints
----- Rinalar forces i

5
BE B R (B
Whole list
Mame Expression Value
w0 20
®x1 2
wd -2

003-3 UM Input & AR FFE{E

4, {RA7Z J5HEN UM Simulation, 7E Analysis—Simulation—Identifiers [ & & 1514
JEBIRRIRTE, sl 003-4;

i
\'
=
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Dbject simulation inspector
Rail f\iheel | KA I Information | Tools
Solver | Identifiers | Initial conditions | Object variables
List of identifiers | identifier control
= A e B
Whaole list
Mame Expression Value Comment
s o
%1 1
X2 -1

003-4 UM Simulation ZEFIT =
FADT LRI, UM Simulation ISR IRFFEUEMK BB AEZN, (H2H T UM
Input FIEELE T, a0k 003-1 1K 003-3, X tHale?

=, MRk

FIFFRR T SO, AT RN — L& last SO, IXEECHFEsR T E— T EF THACE
AT B BN CLZEC B A, &l 003-5 A1 003-6.

|S |nput dat 2017/5/24 11:13  Universal ... 14 KB
2017/5/24 11:13 UM Docu... 1KB
2017/5/24 11:22 UM Docu... 1KB
2017/5/24 11:22 UM Docu... 1KB
2017/5/24 11:22 UM Docu... 2 KB
2017/5/24 11:22 UM Docu... 2 KB
2017/5/24 11:22 UM Docu... 3 KB
2017/5/2411:22 UM Docu... 1KB
object.bmp 2017/5/24 11:13  .BMPfile 226 KB

003-5 B HRTEEHH

20

1
-1

. 1Xwset =
.lvwset = 300

.axlelength = 2.2
.v_axlebox
.mleftrail

.mwset = 1500
1200

1.05
50

m

& 003-6 1ERFRIRTFAY last.par TH

i

o

8 M
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BT HE—: 7E UM Input TUE AR IRFFROBE, FEMIBRIE K last.par, 111 003-7;

) input.dat
input.xv

A last.ecf

last.fin
last.icf

T

S o § 7o

- § Images

B Joints

- Rinalar forces
FE gt R0
Whole list
Name Expression
v0 20
x1 2
x2

FTJF last.par SO, R EAHNFRIA

last.rwe

last.xv

object.bmp

LBtofMenhﬁﬂs—l

L
Whole kst
Name Expression Value Comment
v 0
xl 2
x2 -2
& b
e | e | o

003-7 fRRT5E—

. /A7, K 003-8;

—f Lurves I S
LFp9 Variables A REE MRO) FEV) WK i ety
phigemonssnd par ~| | Objectvarizbles | Raiwheel [ xva | mnformation | Tools
® v0 = 20 | Solver Identfiers
4 fi5 Subsystems : - -
it List of identifiers | identifier control
L 3 iend2 % “mwset = 1500 = 8| % | =5 =
) images 371, ixwset = 1200 = ‘ b &
Bodi #xt1. iywset = 300 Whole st
~ #%71. axlelength = 2.2 proes - Vol o t I
Joints 8371, y_axlebox = 1.05 sk I
Rinalar forces #%F1. mleftrail = 50 i) L |
#%:RT 1. ixleftrail = 0.24828 x1 2 ‘
b 7 = d - £XT1. mrightrail = 50
¥ K s @ i}’e%l.hrail =0.18 X 2
£XT1. ixrightrail = 0. 24828
i i/fr.‘?’l.c_vleftrail = 18000000
N £X71. cyrightrail = 18000000
e Epres #3371, czleftrail = 44000000
v0 20 #%t1. czrightrail = 44000000
1 1 371 cangleftrail = 660000
s | |#%F1. cangrightrail = 660000 um| )
2 1 $/€R‘ 1. dissyleftrail = 100000
[| #%T1. dissyrightrail = 100000 i [ Integration ][ P ][ e

& 003-8 fERFEZ

Object simulation inspector

: H$1E UM Simulation BAZARIRAFHIEUE, W& 003-9.

Object varisbles | Railjwheel | ¥va

I Information | Tools.

Solver | Identifiers | Initial conditions
= B 7| =n =~
Whole list
Mame Expression Value Comment
wil 20
xl 2
x2 -2

003-9 FRRS5ES

%9 M

N
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UM Simulation TH5EFEH 7] LLSEI G 2 &N AR 1 FE R ZE, SR 5 5e Bl E A2

i Interrupt 250, FraEEBRE &, BB SCAFJe B pea 85 oA R, &l 004-1
A 004-2.

|
0.2f
ABM () Null space method (NSM)
@ park
Gear 2
RK4 @ Range space method (RSM)
0.1r | ” ‘ [ |‘ ‘l “ l \ H ‘" Park Paralel
l ” ” ‘ “ H J ' HI‘ J | ‘MM ‘ ||l ’\ “ i ‘ \ | Distance - Vehide distance t | 1000 @
ik \ | i . I | il l | "‘ ‘ e for animaton and data storage p.02 |
|
%,MUNM wHw“”|H‘| ww Ea—
W& 1l I I q-' me simuisti
= o MRty | Tl \r |\ ”\ i \J PR “‘W" .| ‘H“‘ IE] Keep syt e ecompastion
= ‘” | |\ | i || ' \ ‘ | | |‘H ] Computation of Jacobizn
‘ ' [] Block-diagonal Jacobian
| [ 38cobian for wheelrail forces
Stop simulation on wheel deraiment
-0.1F
-0.2F
ZiTRIE)/s
Continue ][ Message ][ 5 || Interrupt. |
004-1 M7 Interrupt Z 8
Object simulation inspector
[ XVA Tool I
Sover | Identfiers | Initislcondions | Objectvarisbles | RaijWhee |
Simulaton process parameters | Solver options | Type of coardinates for bodies |
0.2r Type of solution
7 Null space method (NSM)
@ RK4 ®) Range space method (RSM)
0.1f () Park Parallel
Distance - Vehide distance t | 1000
Step size for animation and data storage
=
= 0 2 4 6 8 10
bz
=
rees
Stop simulation on wheel derailment
0.1}
0.2}
ZEATES[Al/s
[ Integration Il Message Ji Close

004-2 g Interrupt Zf&
N HEFATVEGEA e R A A R A R

TEMR, RE BA

iZ4T UM Simulation, FJ /TR,

2. T SE ¥ Tools—List of variables, 1% 004-3;

K5

% 10 m
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MWmdows Help = XN R _"
Animation window... Shift+Ctrl+A % | PP s
Graphical window... Ctrl+G Newrs: Comeenl

{ Histogram... Ctrl+H
Text editor... Ctrl+Alt+T

' Wizard of variables... Ctrl+M

I List of variables... Ctrl+L I

i List of calculated variables...
Table processor...
Symbolic calculator...

004-3
3. f£ List of variables 7-1f, 1/ 004-4 ZLEHER BTN, KU, MER. Eas.
KR IE A=A, W 004-5;

L

List of variables
= B |E5 B S

Mo name

‘ Marme Comment
004-4
| List of varniables
= B |5 pe ey S
uﬁmﬁﬁImémﬁﬁ|$¢§HMEEI$¢EHMEEIEE

Marme Comment

004-5
4. EPEFSEH Tools—>Wizard of variables, 1KIX 6 & —L4r & IFHE 3N FAH M List of
variables )28 541 N1, W& 004-6;

% 11 W
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B List of variables

= B[ e S

Mame Comment

YiQLN)_1l MNadal criterion (weet 1, left wheel)
YiQLv_2 Madal criterion (wset 2, left wheel)
YL _1r Nadal criterion (wset 1, right wheel]
YLV _2r Madal criterion (wset 2, right wheel]
QL3 Madal criterion (wset 3, left wheel)
YiQLv_4 Nadal criterion (wset 4, left wheel)
YL _3r Nadal criterion (wset 3, right wheel]
YIQILNV) _4r Madal criterion (wset 4, right wheel]

Wizard of variables

Track coordinate system | Ralway vehide | Reactions | Coordinates | Solver parameters

All forces

Identifiers | _Bushi

Variables for group of bodies | Linear forces | Joint forces | Bipolar forces | Angular variables | Linear variables | Expression | Rail/Wheel
GRS [ sndEmeE | Er@mneE | EhmmbngrE | i =

=

[T 20170425
=[] HitkEse

Selected (total 8)

wset 1left, wset 2left, wset 1right, wset 2 left, wset 4 left, wset 3 right, wset 4 right

5 [ Leftwheels -~ - 0
; wet 1left
! weet 2left L™ blcs for wheel
= [4] Right wheels Csafety Deraiment safiety factar (Rus)
wset Lright CoafetyRefined  Refined sefety factor (rus)
'] wset 2right
ERC . S Weinstock WWeinstock criterioi
Left wheels sFC Combined safety fa P
wset 2left ZAifting Vihesl iftng
! ] wset 4left ZiftingRelative  Relative wheel ifting i
=] Right whefls psi Anale of attack
wset 3right Fx Total longitudinal force ||
wset 4right Y Total lateral force
QW) Total vertical force
H Frame force
Ny Leading force
dvRail Lateral rail deflection under wheel =

ndex 1 X

Y/QULMV)wset 1left, ...) H Nadal ariterion (wset Lleft, ...)

YIQILN)_4r |

:
]
el
]
LI

L

004-6

.« sl List of variables {& 77, RAFGIELT IR, WK 004-7;

List of variables

HE ===

|
<

O =@n Y -

—

-
ﬂ_——-—

L » 20170425

IR E

r 3 3
s

Name

viem_
viQm_a
YjQum_ir
v _ar
viQem_sl
YiQum_4
vV _ar
Y _a

Nadal criterion (wset
Nadal criterion (wset 4,

HEE | ZpEahEs [ EdEaneE b

E 20170425

E=LoRg FFEit=
= 3R (E) e
o BRF)
ca D (G)
ca FHEEE (H)
<} BD-ROM TR @
G i
& 7201607281434
[ =#EiR
© B
| 1d-3d
1 1d-3d - Bl&
J\ 20170425
) 20170425 - BlZE

n

S ILRATR,

STEN:

SB[ File of variables (VaH "

~ BEids

=]

6. 1EFF T K ¥ Analysis—Simulation, FT {5 H3% | JLl, 7& Object variables 71

& 004-7

OB EI A E S, B 004-8 FE 004-9;

iy
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Object simulation inspector
| Solver I Identifiers | Initial conditions IDbJECt variables ||Rail,|’wheal I VA | Information I Tools |
Z‘ Automatic saving of vari
= = % | Name 30170425 ||
No haq'\\e |
Name Comment
7 \ =
X & || == 2017002 I
S ME 291?3( '| ?|| HEE 20170425 P
| EETHE =~ 0 @
MR
o TE
M =E
Bl BiAraE
|. UM 7 Data B var
. UM uers models
B UM B Data
M =m
=g
H sren= <
T (N - f‘hof variables ("var) -
[ 70 || =& |
Integration " Message ][ Close
Object simulation inspector
‘ Solver I Identifiers I Initial conditions | Object variables |Ra|IM'heeI | XVA I Information I Tools |
Automatic saving of variables
o+
= B |EYESE e 28 |
BEAS | pEfEE | rmaneE | FrEnmneE | 5 |
MName Comment
YLV _1 Madal criterion (wset 1, left wheel)
QLN _2 Madal criterion (wset 2, left wheel)
QLN _1r Madal criterion (wset 1, right wheel)
QLN _2r Madal criterion (wset 2, right wheel)
YL _3l Madal criterion (wset 3, left wheel)
QL) _H Madal criterion (wset 4, left wheel)
YIQILN) _3r Madal eriterion (wset 3, right wheel)
FIQLN)_4r Madal criterion (wset 4, right wheel)
I Integration II Message ” Close

004-9
. R Integration 4615 &, WX FTE B AL K & O DR E 0 Bl E, R B 5
B, UK S Interrupt. Close, 5% [ UM Simulation, 21 004-10;

% 13 W
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Process parameters @
Simulation time (s) 11.26
Duration time (s) 19,921
Step duration (s) 0.00067023

Step size (s)

Pause

Process parameters || Object variables | Solver statistics |

Simulation process parameters | Salver options I Type of coordinates for bodies

Solver Type of solution
BOF
AEM () Null space method (NSM)

(@) Park
Gear 2

RK4 @ Range space method (RSM)
Park Parallel

Distance - Vehice distance t| [>= »| 1000 G|
Step size for animation and data storage
Error tolerance

Delay to real time simulation

[come Jo e e [ ]

004-10
8. b, PIETAETER. TIPS, k2 ML 1 .tgr Mlsgr BENSCHF, I

BRI R, Wk 004-11;

20170425.4gr current.xv

% UM Document. List of calculat... @ UM Document. Initial conditio...
3.01 KB 932 =13
input.dat input.aoe
Universal Mechanism Data File % UM Document. Initial conditio...
23.B KB 932 =73
last.ecf last.fin

% UM Document. Configuration ... % UM Document. Finish conditio...
618 =T 525 =T
last.icf last.la

@ UM Document. Desktop and n... LA =i
4.67 KB L5350 KB
last.par last.rwc

% UM Document. Model parame... @ UM Document. Railway madel...
791 =75 333 KB
lastaow Logo.jpg

% UM Document. Initial conditio...  (@H284| JpGfile
932 =73 511 KB
object.bmp TE.sgr

r BMPfile @ UM Document. Binary file of c..
225 KB 66.0 KB

TEgr TR var
@ UM Document. List of calculat... UM Document. List of variables.
9.04 KB 9.02 KB
004-11

% 14 W
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1. i#47 UM Simulation;
13 F 52 H. Tools— List of calculated variables, 1775 T & 745 20045 £ c4F,
& 004-12;

B =B tgr - CA\Users\Administrator\Desktop\... |-=|[-=-|[sz3]
Tools | |Windows Help + | e ok
— , = =[5 E @
| Animation window... Shift+ Ctrl+A — — = =
. BHF | e@i | S B | EimEamne | s |
Graphical windowr... Ctrl+G
. MName Comment
Histogram... Ctrl+H
YU _1 Nadal criterion (wset 1, left wheel
Test editor... Crl+Al+T YioLN)_2 Nadal criterion (wset 2, left wheel)
YLV _1Ir Nadal criterion (wset 1, right wheel]
Wizard of variables... Crl+M e Nadal criterion (wset 2, right wheel)
List of variables... Cirl+L YiQuLm_3 Nadal criterion (wset 3, left wheel)
i c YiQU\)_4 Nadal criterion (wset 4, left wheel
|Llsl of calculated bl l aul VOLM) 3 Nadal criterion (wset 3, right wheel)
Table processor.. YIQULN)_4r Nadal criterion (wset 4, right wheel)
Symboalic calculator...
Orientation calculator...
Coordinate transformatian... Ctrl+T
Statistics... Ctrl+1 - Lay off as absdssa
Identifier macros... Time A

004-12
1% FE 3% . Tools—Graphical window... 3T H— &K% M, w4 RYIRF 1A
B2 EE D EoR, WK 004-13;

Plots EI@ T tgr - C\Users\Administrator\Desktoph,.. EI@
Variables - - - - - =
Ve e p— e
w v - [seEmeE | FhamnEE | e | 55 |
.WQ(UW-H - N Comment
..Y./QG-.N) 2r - | . [2dal critenon (WSet 1, 1et wheel |
e .YJQ[L.N) 3l- yioum_a Madal criterion (wset 2, left wheel) |
&} .WQU-.N) 4 - yiolivy_1r Madal criterion (wset 1, right wheel) |
# .YfQﬂ-.N) 3r - [yiow_2r Nadal criterion (wset 2, right wheel) |
.v;q(uv)_qr o | T Nadal criterion (wset 3, left wheel) |
eI Madal criterion (wset 4, left wheel) |
yiou_ar Madal criterion (wset 3, right wheel) |
yiouv_ar Madal criterion (wset 4, right wheel) |

Lay off 3z absdssa
Time t
0.26068 0.03%9 J

004-13
4, WRIEFE, FEXEIRHAT HAL T (g, gt s,
Ft, RFHEH tgr f.sgr 34, #inl LA UM Simulation #2/7F 4558 CEFHR &)
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005. ZF UM FEM 1 UM Monorail AR ZENESHE

J£T UM FEM/Monorail BEHRAY AT LABEAT P ERFIE R MBS SV K, &0
BAT AR MR G 01 BT, P HELEIRA T — R R X — D) he:

1. B5ufie | 2 HEINA UM FEM/Monorail £28t, L& UM Monorail Train F ;

2. SANMFREMART40, HRINEE@monorail=true@ (F/AZ B 26 &5
37 5100, 4 005-1 fos:

|
Name: |Monorailﬂex f T E
Type: Ii Linear FEM subsystem EI
omments/Text attribute C
IMonaraiI track from 30 to 90 n'-eta\sl@mnnurail =true@
Solution ] Coordinate systems
Genera |  positon | 1Image
Identifier: |s=ubs 12
Ancestor:
IE: \Simulation \TESTS \Monorail \[MONORAIL EXTERNAL SAMPLI
Orientation angles:
|Cardar1 (1,2,3) ﬂ

005-1 #5=E A FEM/Monorail f2iR

3. IINZERI T RS, HRINETE Monorail (3 WA 26 =5 5 70, WKl 005-2;
| Variables I Curves | Attributes .:
General | Options | Sensors/LSC |
Transform into subsystem J
Path D:\UM70_WORK\Tests\Monorai\Test
Object identifier
UMObject

Comments
Monorai

Genlera’gon ::of equations
Symbolic
Q@ Numeric-tterative
Direction of gravity
| ex:
ey: [>

e -1.0

005-2 IEEVIR BHIER

% 16 M
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4. 1£ UM Simulation WE#IHE5H R oM HETAIER (

71, ik 005-3;

Object simulation inspector

Sover | Identifiers | Initialconditions | Objectvariables | XxvA |

FEM subsystems Tools
Subsystem:  Monoraifflex

"General Simulation ]1mage| Solution |

Optons | Damping
General Ilmgg |

¥ Subsystem is monorail

HIAS B 26 & 43

Information |
Monorail train

aons
™ Constant mass matrix
[ Separate simulation

005-3 EHEIER
5. BEMRER, Wk HESHEAER, WK 005-4;

005-4 AEBEHBEMHE
UNAIERAF A 7 IR, IR AR QQ T L i

J\O

=

% 17 W
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006. W& B G BHIZ AT V4R B BAL?

BEAE, F—AMEEA, BARBCAWAER, AER B B BB AR, R E N
Al B A3 7R Wheelset 1 is out of rail 257 &%, 1% 006-1.

r Error - E

| Wheelset 1 is out of rail.

006-1 fFEEIRER
PR, ZESIMHEE, BEHUERAR, XAt ale?
WATERAIE, & E A k/h A m/s BERE, HBL IR RS AT AR T AN
o _E R (R BR D B B AN [R] P 3
N FRATH — AR 2 g 1 B ), 40 B 006-2

006-2 BRI FTiEIThzk
1. HEEAE N 40, AN km/h B, Xt 22 4ni@ad th2k, 4 006-3;

% 18 M
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Object simulation inspector i Tl e g
Object variables I Rail fiheel I KVA I Information | Tools -
Solver | Identifiers | Initial conditions
List of identifiers |1dentiﬁer -::ontro|| . .
| Simulation over.
= B SESIE |
Whale list
Mame Expression Value Col
o
Process parameters @
N s Simulation time (s 55.3
EEEAEkM/h || Goermesy
S 1 . [¥] Duration time (s) 5,538
Step duration (s) 5,514E-5
= > [/] 5tep size (5) 0.001
Pause O
[ Integration ]l Message ][ Close ]

& 006-3 REBNAA km/h FHAE
2. JEEEEUE N 40, BN m/s I, ENFRAEREL 1K 006-4;
' s, =i

Object simulation inspector Errar

Object variables I Rail fviheel I KVA

| Information | Tools

Salver | Identifiers | Initial conditions
= B SEmE =
Whole list
MName Expression Value Con
:
Process parameters =]
Simulation tme () 5,18
ﬁﬁ%{f— / Duration time (s) 0.561
=2, M. m/s Step duration (s) 5. 445E-5
[¥] Step size (s) 0.001
<= b Pause ]
[ Integration ” Message H Close ] - 32%

DR, R0 FUN 5 BRI RO AT, A IR AR AR AR L E

g ?

006-4 REBNA m/s BFHAER

#%1%°4: UM Simulation—Tools—options...—General—Speed unit, %15 006-5.

% 19 W
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IToo s I Windows Help

Animation window... Shift+Ctrl+A
Graphical window... Ctrl+G
Histogram... Ctrl+H
Text editor... Cirl+Alt+T
Wizard of variables... Ctrl+M
List of variables... Ctrl+L

List of calculated variables...

Table processor...

Symbolic calculator...

Orientation calculator...

Coordinate transformation... Ctrl+T
Statistics... Ctrl+1

Identifier macros...

Animation of contact... Ctrl+N
Contact patch viewer...
Railway wheel and rail profile editor... Ctrl+P

Rail-profile generator...

Irregularity editor... »
Macrogeometry editor... »
Switch...

Analysis of pairs of profiles...

Wear results... Options - e |
PBS analysis b rt to MS Excel I Bug reparts
General

Autosave | Format of numbers

Control Panel editor...

General
[ Auto open the last ob!

[ Automatically remove inc

External library interface... [F] z-axis directed dowrmward
Wizard of export to Matlab/Simulink... (while computing scalar variabl

: T directo i
Run block editor Emparary directory Speed unit

C:‘n,Users‘.ADMINIml‘-AppDam‘u_oc@ @kmh  Omfs |

Active Control Panel 3

Open Control Panel...
atible variables

Durability wizard...

Graphical windows |

Materials...
atenats. Default pull-down tool panel of graphical window
Curve editor... [ Double column text file
Convert IGR-files to SGR-format... Prefix for
comments il
Tool panels »
I Options... F10 I I OK ” Caneel ]

& 006-5 EEBUIKE
BVE: X H R AT RO ER R L AR BN T AR vO (R DD SHECH R
T B E AR T, T4 20 T THREE RS Dy E Breafd] (kgm,s,N...).
OFH R, BROHTRRCA B3 B2 B I AE T AA b, BE .



h]‘ universal /} T(m"w(m
mechanism g

007. ZEAMih B MMEFIERISHER?

TR, FATH W FE S R a2 S thZRmH i . 3R K s i 5548

oo

NEBATCL a4l 5 S th 2oyl st A &, & 007-1.

007-1 Fim@A S phzk
A ENS, FRHERIAF Linear variables G @ ZEAA K S ks w282, Wil 007-2.

File  Analysis Scanning Jools Windows Help

2 O @ AR D EHe o
o Tk bz E]@f Lopro &
[ & Wizard of variables Iﬁr

Track coordinate system | Railway vehide | Reactions | Coordinates I Solver parameters I All forces Identifiers I Bushing
Variables for group of bodies | Linear forces IJoint forces | Bipolar forces | Angular variables ILinear wariables || Expression I Rail jwheel

Selected
1.3
() Bipolar vector
@ \.l'elouty () Bipolar velodty
=0 mgeat | -
_____ D Wset = () Acceleration (") Bipolar acceleration
""" D WietRotat Component
=0 i Ox o1 @1vl ©v
----- E :::E::R ot Reszolved in SC of body
..... .
- D J= Basel
O Eﬂﬁﬁﬁ Relative to body
""" O #isEs 1
Based
----- O Raar
----- O Raas
----- 0t
=0 mrgead i
— -
rv(EERE) || Coordinates of paint (-2,0,1.3) of body ZE{F relative to Base0, SC Base0, projection ¥
ry(EELE) -
FYEER) | o —

007-2

FERATEETE

% 21 W
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Iv)

i AR RIRE [ A RS B FE R 2R, 1B 007-3,

Variables

B (Z=4£) - Coordinates of point (9,0, 1.3) of body ZE{#: relative to Basen, SC Based, projection ¥
.r:y(Ekt) - Coordinates of point (-9,0,1.3) of body ZEf# relative to Based, 5C Basel, projection Y

D 0 b F\t 10 12 14 16 18 20 22 24 28

20

£

=

N 40

£

£
60
80

EATE /s

007-3 BIAMIFRTHELSR

WK 007-3, FATKIGFARBIFAAEER 7 72m, R 23 S MZeritt. X2outt

AWE? T EATRERITE G- R AL I 2 8% 5 17 (A 1A 2 72

EIRAE 007-3 Fias S #h4k.

HILE 007-3 #hZk, RN ERAEBINN Base0 AR &2 FEIEEN), TMiX Base0 A4
bR e[l 8 1, AR E A AR, Wi 007-4.

Wizard of variables

=3

Track coordinate system I Railway wvehide I Reactions I Coordinates I Solver parameters I All forces | Identifiers | Bushing

Variables for group of bodies | Linear forces | Joint forces I Bipolar forces I Angular variables | Linear variables |Expression I Fail \Miheel

=[] 20170425 » | Selected
O #it
=0 E%ﬁ';ﬁ Coordinates of peintin the body-fixed frame of reference
st S B 0
O sssEs
O =wEs Type
= @ Coordinate () Bipolar vector
0
& E ﬁiﬂ () Velocity () Bipolar velocity
E Wset E () Acceleration () Bipolar acceleration
[1 wsetRotat Component
B[ Edewt @ X oY @z D1Vl
E :::EE; tat Resolved in 5C of bady
etho
5 e Basel r
E TEEE Relative to body
Al
e Basel
= r .
O REs 0 o :
O #e
= mdest i
M1 am o

- \
(none)

Coordinates of point {0,0,0) of body (Object) relative to Based, SC Base0, projection X

007-4 TEEISEALFRER N Base0 LR HR

% 22 W
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IXEE R L AAEPIEALFR R (Track coordinate system) g XA |, XAALER RSE

br2ihiE b — RYIMER R, &g O8& B —0HE X A— R R, AT HEEA
AR R . [FIFE 71, £E Track coordinate system 1) &t 443 7 s B i 6242, 4B 007-5.

R ————_———————n
2 O g g‘\@@nagg\@m\”@ BEE| 08 g ectes
eREC LR REE M

Plots \ T Wizard of variables ==
les roup of bodies | Linear forces | Joint forces | Bipolar forces | Anguiar variables | Linear varizbles | Expression | RaifWheel |
ey TR foad) - Coordinates of pont (5.0,1.3) of body 78 raatve 1o back, rojecton ™ Track coordinate system | Raiway vehide | Reactions | Coordinates | Solver parameters | Al forces | Identifirs | Bushing |

.r‘y(iﬁ:ftrad()—cnnrdlnates of point {-9,0,1.3) of body ZE4 relative to track, projection ¥ = m] 0170425 »  Select=d

E3:3 *HE
T ﬁ = L] prkiomR Coordinates of the point in the body-fixed coordnate system
0 2 4 ¢ 0 12 14 0w . . =
O siwsat
=
O Baeh
20 O 1o
&0 wges
[ wset
£ [ wsetRotat
= EAmy= -]
o) [ wset
=1 40
[l [ wsetRotat
= = O R
= O wsee
= hos
= O wrfes
u =
60 D Fma
riy @t fradd) dinates of point (3,0, 1.) of body Z=4f relative to track, projection ¥ 7
e —
+y (b ftradk)
20
v
FEATE A/
23.68 815

& 007-5 HEHELIRRATEETE
{1 BAS 2R ) A7 FE I Rl 28, W&l 007-6,

Variables

(] [l (=t /rack) - Coordinates of point (3,0, 1.3} of body 2k relative to track, projection ¥
(] [l :v (= frack) - Coordinates of point (8,0, 1.3) of body 2 relative to track, projection Y

AR

0.04

o
o
o

TEAAKE MY A2 fm
i
= .
=
=d
>

0 M4 3] 8 Vb 2 14 16 13 2

-0.02 v L v
ZEATE Al /s

& 007-6 HERIRRTELR
MEE 007-6 FATE S, K2 IEHHI4SE
P ANEDL T AL GBS RVE? — S, A el ih & gy, an SRR A8
HRAEAR, B R, Rt HAESEE LA E R (D AL (D EEE. (D N
TIN5 AL BB A AR &R
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008. ffarik BRI EL IE&MA?

BT UM JaAab B B &b 26 0F, FRATE B 75 22 Time (B8], A B 755 2 Distance
(FEED,
X2y, HUHEANTE, BRI & 1R 4544 Distance (EEES), #1F] 008-1.

Object simulation inspector

‘ Information I FEM subsystems I Toals
Solver | Identifiers I Initial conditions I Object variables I Rail{wheel I VA |

Simulation process parameters | Solver options | Type of coordinates for bodies |

Solver Type of solution

) BOF

) ABM () Mull space method (NSM)
@ Park

) Gear 2

) RKS @ Range space method (RSM)
() Park Parallel

|_Distance - Vehide d\smnceﬂ 600 |
Step size for animation and data storage 0,005

Error tolerance =

[T Delay to real time simulation
DKEED system matrix decomposition
Computation of Jacobian

[ Block-diagonal Jacobian

[ Jacobian for wheelrail forces
[ Stop simulation on wheel derailment

Integration ][ Message ][ Close

008-1 BRIAL&R1EZ 14 Distance
WRFEELN Time (FED, W SHAM ¢, ]A4FEISCEL LS N Time, WE
008-2,

Solver Type of solution

) BOF

() ABM (71 Null space method (MSM)
@ Park

(71 Gear 2

71 RES @ Range space method (RSM
(71 Park Parallel

Time F——— 1 [:s: v] 600 |
Step size for animation and data storage

Error tolerance SE-3

008-2 1&204& 1E 51 A Time

% 24 W
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ILE, WA 2 1k 2% 440 M\ Time A& 25 [l 55K (¥ Distance We ?

AR R

1 SEFHLEEMSER. FTHAE RS, %% Railway vehicle, fi& 457 Distance, #f
B AL F Solver NI IEZ4AT, BATHE H B # Time 4 Distance, 411l 008-3;

= F X Wizard of variables -
ol=lcl Fac o=l E YN ==l -
LW B DOoFe @
Object simulation inspector " &l Wizard of variables ==
Information | FEM subsystems | Tools I Variables for group of bodies Jointforces | Angular variables | Linear variables | Expression | RailWheel
Solver Identfiers | mitaleondibons | Objectvariables | Raipwheel | xva | | | Trackcoordinate system | Ralvayvehide | Reactions | Coordinates | Soiver parameters | Alforces | Idenifiers [ Bushing
Simulation process parameters | Solver options | Type of coordinates for bodies | Name Cu‘ﬁ
Type of solution Distance Vehid distance from the simulation start
Resistance Total creep force resistance
(5 hull space method (NSM) VControForce Speed control force
F_x External applied force 1, projection X
® Range space method (RSM) F_1r External applied force 1, projection ¥
F_1z External applied force 1, projection Z
F_2X External applied force 2, projection X
[Dtance ehide distance T F_ay External applied force 2, projection Y
Step size for anmation and dats Faz External applied foree 2, projection 2
Error tolerance
[[pelay to real tme simulation
[Tl keep system matrix decomposition
Computation of Jacobian
[ Block-diagonal Jacobian
[T Jacobian for wheelfrai forces
[ Stop simulation on wheel deraiment
Distance ” Vehicle distance from the smulation start [
{pistance 1
G
Integration H Message ][ Close

& 008-3 HlZEFHIRRIENLL 1IEFH A Distance
2. XTI, 1% Distance A8 &= /Z T Monorail train T, %115 008-4;

Wizard of variables @
| Expression | Track coordinate system Reactions I Coordinates I Solver parameters | All forces I Identifiers |
| Variables for group of bodies Monorail train Linear forces I Joint forces | Angular variables | Linear variables |

=[] monorail vehicle | Selected
=[] Bogiel
-] monorail vehide.Be N a R
- [] monorail vehide.Bg ame ommen
O monorai vehice.Be Fx Lengitudinal force
[ monorai vehide.Be Fy Lateral force
Fz vertical force
- [] monorai vehide.Bc " Tiina o
- [] monorail vehide.Be * ! |.wg raue
) X My Rolling resistance torque
- [] monorai vehide.Bc o
. X =||| Mz Aligning torque
-+ [] monorail vehide.Be| = o "
) ) Sx Longitudinal slip
- munurafl \reh!de.Bc sy Lateral sip
-] monorail vehide.Be Gamma Camber ange
=+ [0 Bogie2 dz Roughness height under wheel
[0 manorail vehide.8e ddz Roughness derivative
- [] monorail vehide.Be i Tire deflection
] monorail vehicle.Bc IDismnoe Vehide distance from the simulation start I
-] monorail vehide.Be Area Contact patch area (m*2)
[] monarai vehide,Bc— || Temperature Tire surface temperature (f3)
-] monorail vehide.Be W Tire wear rate (mm/1000km)
[ monorai vehide.Bc dyBridge Bridge deflection under tire ¥
— ctia mo || dzBridge Bridge deflection under tire
] T 3
(none) " ehide distance from the simulation start ﬁ

& 008-4 EA%fiZE4H Distance L E
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3. X T AR, 1% Distance 28 &= /7T Road vehicle T, 115 008-5;

Wizard of variables
| Linear variables I Expression I Reactions I Coordinates I Salver parameters I Al forces I Identifiers |
| Variables for group of bodies rROEd vehide I PBS I Linear forces I Joint forces I Bipalar forces I Angular variables |

£ [ trucktrailer » | Selected
B[ Truck T
[ trucktrailer. Trudke.T
[ trucktrailer. Truck.T fiane Comment
<[ trucktrailer Truck.T Fx Longitudinal force
[ trucktrailer. Trudk.T Fy Lateral force
+ [ trucktrailer. Truck.T Fz Ver.tcal force
-~ trucktrailer, Truck.T M T||h|.wg UJHI!L.IE
[ truckiraier. Truck.T = My R?Ihn.g resistance torgue
Mz Aligning torgue
0 trudktraier. Truck T Sx Longitudinal slip
-~ trucktrailer, Truck.T gy Lateral slip
O trucktraier. Truck.7 Gamma Camber angle
=[] Semitrailer dz Roughness height under wheel
O trucktrailer, Semitra ddz Roughness derivative
-] trucktrailer,Semitrz Deflertinn Tir= defiectinn
-~ [ trucktrailer.Semitrz Distance Vehidle distance from the simulation start I
-~ [ trucktrailer,Semitrz || Area Contact patch area (m*2)
-+ [ truckirailer,Semitrz Temperature Tire surface temperature ()
-~ [ trucktrailer.Semitrz W Tire wear rate (mm/1000km)
-~ [ trucktrailer,Semitrz 1
B l_:ll’:f_‘ . =l FE subsystems: -
{none) " Vehide distance from the simulation start ﬁ

008-5 AF&Z 4 Distance L &
X1 B 4k Y, 1% Distance 22 &7 T Tracked vehicle T, #1[& 008-6;

Wizard of variables @

Reactions I Coordinates I Solver parameters I All forces | Identifiers | Contact forces I Contact forces for bodies | Bushing
Variables for group of bodies I T-Forces I Joint forces I Angular variables I Linear variables I Expression I Tracked vehicle
=[] mial Selected
= [ Trackleft
Track right
. g MName Comment o
Vsprocket Sprocket circular velodty b
MSprocket Sprocket traction torque
FFrTracky Total friction force for track, X
FFrTracky Total friction force for track, Y
MFrTrack Total friction moment for track
Ftrack Track average tension
For each track
Maround Track link ground normal force E
FfrGround Track link ground tangential %
FfrGroundy Track link ground tangential ¥
RTrackLink Track tension (links)
FSprocket Sprocket forces (inks)
NRWheel Load on road wheel
General
IDisiance Distance from the motion start
' m | »
{none) H Distance from the motion start ﬁ

& 008-6 FEH ZF4 Distance L E
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009. WMZEFEEHERISHN=Z4RER?

PAVERRGE, J7. M. IEE R AN RE, BN, XA, IRALE UM K
PR R RIS B S = 4R F e ?
FATOURR T 32 212 ST Pz sh b, Sradanfer gl =4 R & 1K, il 009-1.

& 009-1 #5FFHbFHb
v BB REEIZH]: SRS, #%%F Linear variables, Z-IERAET, Type ik
#£ Coordinate, Component i+t V, G E, Hzh2ZE % 1H, W& 009-2.

@ag|[@ernry gew w e

I A forces. Identfers |
mlmmhmmlmmlwlw\

009-2 Higr 6l &
TEZNHEE 1 S AR, 3¢ Position of vector list, Ffi#E Left, &Pl xt, &
e, Wik 009-3.
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Humber of points in trajectory
1000 B

[ Background coler...
Coordinate system
Y Perspective

Wector arrow is in the application peint

Smoothing

Window parameters...
Smplified drawing
Crientation

Grid

Rotation style

Modes of body images

Save animation...

Vector scales

Position of vector list

Clear list of vectors Ctrl+Del

3D contact b

Z-surface

& 009-3 B REREHEXEE
B TR, WERET TIESEE, kK 009-4.

& 009-4 MiTKREE LT
2. I RERZH: UMER %L, Gl IR &E, SEE, WEHEJRE481,
& 009-5.

] [:ha i

009-5 FEHKEELH
% 28 M
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TESNE T 1 S A8, %4 Vector scales, PJ#EAT & B~ KN, WK 009-6;

Scales
Scale | gize

Vector scales are set in terms of "unit of measure per
characteristic size {c.s.)"

Kinematic vectors

W 5 '
a 10 '
ang 0.1 '
om 1 '
3 10 '
Forces

F 5 '
M 2.5 '

& 009-6 RELLHIE R
3. HMERERGE]: MR, GERERE, WEEHERED, WK 009-7;

Vectors /Tra...
[/ -

& 009-7 REREELT
4, IR EEEH]: MR, IS E R E, WS RE2h, 1 009-8.




. "> I()nv\uun
L)) uversal (]t
010. W T BELEE O LSRR N ?

i UM EAT I BT 5, SR AR B RE I (AL i ih £, anl& o10-1.

&Pl —
[ v o (251 oty e e, 5 s, et
) T B
0 2 N 6 8 /10 12 14
\ /
£
5 \ /
= 2 \ /
=1 Y !
= } i
= |
-4 4 /
a I
& \ /
-6t \ /
= \ /
\ /
\\ /
-8l \\\J_/f"\\“ /
iziTetial/s

E 010-1 BRIAELARIGEILER

XF T ARSI AR, A VEG B B i AT IR AR £, e SEg 2

TATULIE R ER oMM R, K FE A Bk 42 B & D R AL AR Time W&
Distance.

1. BB R E S DR AR

FEAG EIFUETT, BT 3328 Tools-Wizard of variables €2 /NS & HFRERME

(r:z2) MH| 547 FE B (Distance ), 14 H—J:4i A — /M2 & % [ (Tools-Graphic Window ) .

TEL: % A& Distance fiG %8, 1E+F Use variable for x-axis values, 4115 010-2.

Use variable for x-axis values

Use time for x-axis values

& 0102 RE#ELIRATE

Faa0T B, SRR R A AR R AR S, Wk 010-3.

Veriables

| |
I
(
)

0 ~1000\_/ 1260

P E R AL /mm
A

8} ~ N\ /

IEATEEE/m

.....

& 010-3 REELIFATELEER

% 30 M
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Fk: FRRAARR U B Time, RARBAELEEHANT QX G0%, RIa1EF Use

time for x-axis values.

2. BEEE RO R A AR

FEAT BIFUARTT, 8 U A R EE R MBI 1% E L K Distance L&, {7 L ES
A Cvan);

InEA RS, BT,

TR, GRS, K Distance R E %K 010-4 Frosfi A B #5644 (1) Time, X
FEMGE RS2 1R BT it e B AR AR e RIS AT ER S 1 .
= =T=0

a——.

L)

B85 b S i fmm
'

L3

&

& 0104 HELEFELIRAES
FEIFRERT 718, AR AT R AR 8 15 B A AL b o

% 31 M
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01

1.

XHhEE 8IS :

TR AVI B ?

« EVHFELET, sl A A CIRAEYL B AR, 1E$E Save animation, W1 011-1,

[§] Animation window

I
=

[@laa-«|[{Srmr g aw( g ela| -

‘ B ®opy to clipboard
B Sale to file

C

Save animation...

011-1

wWEREFE 1

2. /zJi% Save animation, TJ’4)i% Low quality PLUE/Nahm S, A OK, @l 011-

Copy of animatio

. Save animation

Animation type [.ﬁnimaﬁon * avi vl
Frame step 0.10000000 pA|
Mask/File name S H{ER

Time scale 1.0000 hA|
Low quality

I Ok I [ Cancel I

011-2 R ERTEBNE 2
3. Ml B A% Integration, FFfEE5H, sii Interrupt, JFUG4E ) S, B
Jei AT AR AR I SO I 1R B FRATTRN WIS i) (1 sl i SCAF Cavid, Wi 011-3,

E=Th FRLOARS == A

) input.dat 2017/6/1 21:37 Universal Mecha.. 181 KB
input.aos 2017/6/1 22:05 UM Document. L. 1KB
Logo.jpg 2017/6/1 21:24 JPGfile 508 KB
object.bmp 2017/6/1 21:37 BMPfile 226 KB
£ EER avi 2017/6/1 22:06 AVI 37 10 251 KB

011-3 fREBNELER
ER: K AR Lz X, EshmER, Y27 R M .

Vi3

% 32 W
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=, RFLZBAEFT NS

1. BRI BI2EE 0 B3, BT AR, S&AE EATICSkE B, [ TA
EAHE AR, WK o114,

[~ Plots =)o ==
-'=_|%--c1 Q I | BB =
[} az{ =& Tru... L

0.8

0.4

0 0.4 0.8

011-4 LEEORERFEE 1
2. BClEAENLEbR, 4 Save animation, 1P 011-5;

e Plot e
AR =] =]
variabl B Copy to clipboard
VIl B savetofile

Iﬁ Save animation...

011-5 4EENIRERENE 2
3. /z)i% Save animation % Low quality, 7 OK, a5 BRI FF 46 54 3l .
ATAT LRI, R “HRAHML bR 3 E & 1, FAT# AT DS DL b 5 vk AT 2l
S
T UM 8.5 UG IRASH SN AT A Ao

% 33 |
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012. Jfas i B&5 RAT I ?

UM Simulation 17 B3 2 & 10 FEEGE , BATTH 5 75 20 AT IR AL 2
AR FA BT UM 5 08 I 35 01T I

1. G EIEE NS, AN EED, wE o12-1;

T JEBUN HdE B AR AR L Z 2 Time.

Plats [E= Eol =3

Variables

[ [l Ratio(w/m)... 0.8

o4 0 H.M |.||} |’. L L

5.77 -0.542

012-1 FAEAHIE
2. ELKE OAR, %L$ Options, ¢ Frequency filter, TN AN E . X B
IILMEIE S 28 41 : 7 Filter type T~ i%# Low-pass filter, 7t Frequency band ¥ & Higher
frequency (EGIEAIR) N 30Hz, Aidi OK, W& 012-2;

Window parameters et S|
[ window | Axes | Design | [Frequency filter | statistics |
Filter type *
I Low-pass filter - I
Frequency band
Low frequenc 0.00000 A |
Higher frequency I 30.00000 ‘ﬂj

Freguences are set by |
@ Absolute value, Hz

() Fraction of Myquist's frequency

Save as default settin‘s

[ Save current settings as default s8ttings ]

1l Ok [ Cancel

& 012-2 &EEEE
% 34 M
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3. BRI A R, AR, & Filter, HUTIER, WK 012-3;

Plots =N R

Ed

i Delet: Del
Copy as diagram to active MS Excel book Ctrl+E I |
Copy as table to active MS Excel book  Ctrl+T h | I | 1 1 | 1

| Fitter Cirl+F
Calculate statistical data

Bl Copy to cipboard Cirl+C

Copy as static variables
= Load from file...
B save to file..

able as abscissa
Delete all Ctrl+Del
Select all Ctrl+A | I- | | B
Refresh automatically I | | |
Hide/Show v
Position

012-3 HITIER
4, X, BATTLLER], Z2EEOZH—%ihdk, X2 RATIER 5 EdE (4t
28), ik 012-4;

"Eplets == Eem =]

wwwww b Ll
Dkt

-0.4 T ‘ 1 ‘ \ ‘,’ T ‘

¥ Vi
71l D Ratio(wy...

0.4

012-4 EREER
B E W RIE. SiE. R, il . ERRRIERE . ERRR I S S e 2,
AR YR T H 2k

% 35 |
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013. ffarfar i E S REdE?

FATVAEAT LTI R HAR S Fr b i R b 2 B A AN B, 40 Orgin 5%,
B2 R BAT I FCTH SR R 4 Rt DA S N B b B g 2
T IEATARE MR & T RS RO BI d i ey 1 25 R Bdle, nl& 013-1.

Plots [E=3 Bl =

(i

| r H
'”1'\""""‘ | ‘ i KT
Ll |

H””W@ﬁwﬁ“

& 013-1 {TESEIAEIZErLZ

*10-3 ‘
‘ \\‘ ’h

1
EL.N

TR R R A /m A2

—. %48 EXCEL #&4 %4 R

1. 7R K Dk S A%, % Copy as diagram to active MS Excel book, 111

013-2;
b
Plots [E=SEcl 5|
Variables 8
Bl T [
= Options...
Edit...
i Delets Del
| Copy as diagram to active MS Excel book Ctrl+E | | ] A1 |
Copy as table to active MS Excel book  Ctrl+T
Filter Ctrl+F
Calculate statistical data
B Copyto dlipboard Ctrl+C
Cemyoe s n‘
h AUAVA" .
&= Load from file... ] y_d 12
B Save to file...

Use variable for x-axis values
Use time for x-axis values

Delete all Cirl+Del

Select all Ctrl+A III I
Refresh automatically
Hide/Show
Position
EATH [E)/s
Ey=-3

& 0132 HEMHERLER 1

% 36 W
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2. UBEiF, MS Excel ¥ HZMIE1T, 5 ANRAIFTIEB R 1045 RETE, HARE AR
el th 2 i, &l 013-3;

ibscissall+228+)

Hrpsh—
Bk

0 0

0. 00525 0

0. 01075 0

0. D1575 0

0. 02075 0

0. 02575 0| 001

0. 03075 o 0.008

0. 03575 o 0.006 JdHUlHL,

0. 04075 0

0. 04575 o| 0.004 i

0. 05075 0| 0.002 |
0. DB5TS 0 o A
0. DROTS d

0. DESTS of ~0:002 I
0. 07075 (| -0-004 I
0. 07575 0| -0.006

0. 08075 0| _0.008 LI 1

0. 08575 0

0. 09075 g 001

0. 09575 0 0 2 4 6 8 10 12 14 tc
0. 10075 4]
0. 10575 0]

013-3 HEEZ Excel Fig

B AREALRR, 5B B NALFR
5T EHLE %25 H Microsoft Office #44 .

=. #%#H3% EXCEL 4 1% B

1. 2 EE DA & )i G, £ Copy as table to active MS Excel book, %115 013-

Plots [E= =
Variables 8
: [
N
bl Options...
Edit...
fif Delete Del
Copy as diagram to active MS Excel book Ctrl+E l I i 1 |
Copy as table to active MS Excel book  Ctrl+T
Filter Ctrl+F
Calculate statistical data
Bl Copy to clipboard Ctrl+C
Copy as static variables Ctrl+S nl
ABAAA A riiin
= Load from file.. 'v YH 12
B Save tofile...

Use variable for x-axis values
Use time for x-axis values

Delete all Ctrl+Del
Select all Crl+A
Refresh automatically

Hide/Show

Position

ZATR[E/s

Ey=-3

& 0134 ZEMHERLER 2

% 37T M
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2. IkBF, MS Excel ¥ H301817, B ANBAFTIEL RN REGE, BAZH HLE,
UpE 013-5;
‘355153211+228+)

.00525
. 01075
01575
02075
02575
03075
03575
04075
04575
08075
05575
06075
06575
07075
07575
08075
083575
09075
09575
10075
10575
11075
11575
12075
12575
. 13073
. 13875
. 14075

R e o e e A e e e =
Lo e TG o TRE av T o T o S o S0 o Y o Lo T o T o Y o BE o Y o Y o T o E o B o Y o B o T o Y o O o B o R o Y o ML o Y o)

013-5 AN EENZ Excel

i B A4 X LA A

1. 2B Dk s i A, %8 Save to file..., WK 013-6;

Plots [E=3 B0 =)

Varicbles 8
................. [
e

Options..
Edit...

fii Delete Del
Copy as diagram to active MS Excel book Ctrl+E

I
R

Calculate statistical data

B Copy to clipboard Ctrl+C

Copy as static variables

b

Il\| LIRM nlh A A A
gAYy 12

= Load from file.. ! ‘

B save to file.
Use variable for x-axis values

o

Use time for x-axis values

Select all Ctrl+A
Refresh automatically

Hide/Show

Position 4

B1TH [Al/s

& 013-6 HEMHGERER 3

% 38 W
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2. AIARYE TR EE RS, WA 013-7;
IEE(N): -
PR | Text files [*ixt) -
Text files (*.&xt)
Railway Irregularities (*.way)
i File of calculated variables (*.tgr)

—— Comma-separated values [*.csv) :
Semi-comma-separated values (*.csv)
- Drawing eXchange Format (*.dxf) |
B 013-7 REMELERIEE 4
3. B exe SO, AC AT AT LB BIW S 8dE, 55—y Ak hhs, 52
FIRPARR, BAAAR S ARFR Z A —<S4& ], a1 013-8;

T 1t - BT Pl R

ZHE fwEE) B0 EEN) FEIH)

%Description of wvariables:

%Column 1 — HET/E]

%Column 2 — a:v(bridge.111+228+) [Acceleration of poir
Base0, projection Y]

0
. 0052499999 0
.01075 0
.01075 0
. 020749999
. 02575 0
. 030750001
. 035750002
. 040750001
. 04575 0
. 050749999
. 055750001
. 06075 0O
. 065750003
. 070749998
. 075750001
. 080750003
. 085749999
. 090750001
. 095749997
. 10075 0
. 10575 0
. 11075 0
. 11575 0
. 12075 0

COoOoOoOOoOOoOOo oo oo o o

sleoleolslaoleloleoleleoleleleleleNe e oo o Nolo ool

013-8 M F txt XA HLER
BYE: Ybrid AT NI

% 39 M
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014. SR EMfibEk—EHERFEY) &K ?

£ UM Simulation H, ZhH % OH 485 LRI E ELE Base0 A8Fr R, — BYkiashif
H—wuhl, AOVMEARE 7, XI5 T 53 o e W B 5 SRR .

T T DA BRLER Kol e N 245 il 2R S e e L s R B Sk ap 2L ERBERE X,
K 014-1,

E"—_“'-" do
@BllaQ-k|OShmr @7 6(w[T el we|

& 014-1 BEyh@EdFEihs

Ei
N
o
=



universal T(mgsuan
L.11 mechanism g G =R
I B AT, B BRA B i BR85Sk 0 T Base0 I, ABLALZ N IZ3), W
K 014-2;

.
S [Ens)

] o - e
R e oY @42 B D0 0@ e

1SPeERY CTETE]  Gimisn o fevaTe

mAN-&|05P= 8O SFIE ~| %« maq-% 0 bPmrBoeEE e

SRemaion vindons [STETE]| [ vmation sindon

Mlax-klocee-niacobilel ®AR-&| b 9 RWE o (ne

ol
8
I

‘Srlaton te 1) 1.0
7/Curstin tme 3]
1) steg. curavon (5) 300
7/steg ce ) o

B 014-2 BIARRKAIRBERR RS
2. TEZhHE T S48, %5 Window parameters..., 41K 014-3;

¥ Smoothing

Window parameters...
¢ Simplified drawing

E 0143 EEFOSEER

Ei
N
[N
=
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3. {EFAH U K /7 Follow the body...£7{ll &t FHa 144, SRJ5 M NP Ik BT+
RSt WSet 11k, & 014-4;

!;I Parameters of animation window !gl

Caption: Animation window
Length of axes
x3.00 % v K oz 3y
Grid
Step (m) 0.50 A
Camera properties
Projection type
(71 Orthographic Perspective
Perspective )'
" o0 o o o ¥ o o o n
Follow the body.., 20170603.5ubS 1. WSet =8
4 1S 20170603
i~ Basel
4-&) subs1

- WsetRotat

E 0144 HE RRELEREDE
4. riili Integration, FKAITATULER|, BIREif —BHERMEEASIR 2R, W& 014-

mmm ndou TSE V] | [ arimation window =
ll Q- -a|tSrmy | goa(wEe ne wm g -« ey goawEe ne

3
NS
N
=
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[ Aimation window [ET@WIE (3 Animation window rarae)
m ARk Oy ®TeW[E e v maa-a0Semr| 8w o e

Sndaton Sondoton

3 Animation window (ST i Anmetion window ik
o -q| NS @0 0w G e e wmaa-alademr G0 0WE e e

014-5 BRELRMEYIASIA R R

R et R Em w0 TRk AR, XS 7Rk R, R
RChs B sl B HARIE B JEMIEHr IR 2K AEZE AL 30 B LT 27 B RS 2l =

HIHE R, HARR, EH Cameral follows (BRI EI T,

AR EHUH ERBEPI AR, RIHLER 2-3 P1R(FIEFE Base0 RIW] (& 014-4); B EHARA(ED)

HE O S A8, %3 Camera follows Base.

M UMS.5 LU HIR A A #8565 “Attach camera to body... 7. “Cameras ” F1 “Look

at " KL E

3
N
w
=



9 ) feee i
015. A2 A BSMET RG M IR E ?

TRATHE, UM SR R A, AR/ R 2 B A M TR, UM B
T RGEHEY NN T £ (Included Subsystem) AN %548 (External Subsystem)
PR, WHllF R G A DAIE s 2R B e, AN T RS R B AE R IR T g

MBAVEM RS . BRSSO o, JERHINE T RS (MG H
FHI) FEM #21)G T —Fof sl 7540 AT, T B 2805 2 IR A 415
T RGF I R R (BCE7E H O L 7B, HE TN L 7 B
A&, WK 015-1,

4. Ancestor for external subsystem "bridge” is not found #7222
é Do you want to find it?

& 015-1 $EIREER
XANEI RIS . RAHT ) HFR 7 T —1~& I Bridge” 15} 5 77 45, 1H7%
PEEHIFIGRE, R T L E
XTI R, A ] g R ?
B0 BAVESE A AR (AR AR, BRI ERBE.
“bridge”, WKl 015-2.

015-2 P NIEERY

% 44 T
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HH, EERBE EARET T “bridge” B (4MEE FEM T 240, K& 015-3;

Comments/Text attribute C

General | Position | Image | Solution | Coordinate systems
Identifier: Subs1

Ancestor:
C:\Users\Administrator\Desktc

p\bridge

Orientation angles:
|Cardan (1,2,3) -
Subsystems information

me 0 ¥s
C:\Users\Administrator \Desktop \bridge \input. fss

TPrograms

& 015-3 RSN FEM F &%
LR, A E#EHE UM Simulation /75, HILE 1 Ptz MR N 90% LA I

MR RPN (YY), 2T “Bridge”, 785 H 19 SO YA 2% UL & £ Bridge” ) _E
JZ H 3% “Desktop”, A5 B RITT, & 015-4.

mecer N ==

Choose directory with the library of external
subsystems

4 | Mdministrator
L. candroid
[» | JE0=ze6
[» ) AppData
o BEE A
R
5 T
o g Wi
P s

E LT el

im

LwE || B

S —FJJ"lr L‘

015-4 FEhFLINBF RS

% 45 W
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FEPTTHE
KeBridge™ti R (XA TREAENRE BB B, ik 015-5,

BERET - e HEiE

- =i ) R R Ko
| | bridge 2017/6/5 10:19  Srfk |
i) input.dat 2017/6/5 10:32 Universal Mecha... 1KB
input.ao 2017/6/5 10:24 UM Document. L. 2KE
|ast.fin 2017/6/5 10:25 UM Document. F... 1KB
last.icf 2017/6/5 10:25 UM Document. ... 2KB
last.par 2017/6/5 10:25 UM Docurment. ... 1 KB
last.or 2017/6/5 10:25 UM Document. L.. 2 KB
objectbmp 2017/6/510:32  .BMPfile 226 KB
& HFRini 2017/6/5 10:32 EE=E 3 KB

& 015-5 BEIFHKTFRSK
gk, 2 UM RBRF IS EMM SRR, ERie B sh7E SRSk A% 5
BT 0 FH AT R Gt
E: UAMET RGNS N EWSE 2 WA, W E e, V)2 Bk
input.dat, input.fss S BN e AR A SR L

% 46 M
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016. WfAfEL:EE O B Ahr flikras?

UM Simulation B 25 B & T BRI B PR AR ZS, W S5 H Lol 3k L b B2 1A,
A4 A LB EAE UM filf— 15 B 45 2 FUHTI RUR .
N EBERATCAE MR AT A BRI AL A2 ], T REAN AR 77, W

K 016-1,

. \ /
| | /

J/ =1}

B A Jmm
. s b
/
-\-\-\-\-"‘-h_

.
I
Il

-10

i=ATEIEYs

016-1 fEBXAIFHIRITEL
1. W (PO ALbrBiiRas
BRINEE L AR IR BN T . FEL BT FIR SR, 1E 4% options..., E4% Axes, 1%+ Legend,

f£ X-values £ 7R A RIAR2E, 7E Ordinate A5 UM HIFRAS, ridi OK, 41/ 016-2;
Window parameters i )

window | Axes | Design | Frequency fiter | Statistics
Istyle [Markng Legend

X-values | J&1TAiEls

Ordinate | 5 ch E{o){57#5/mm

["|Legend on plot
Font size 15 M

[ Save current settings as default settings ]

I OK I Cancel
016-2 //J\\j]u*ﬁ\ g}‘A:I:*T*-F
% 47 W




i Tongsuan
9 ) i O
2. Y (B MirEnBikE
UM 15 R ER VN E bR i, AR SN oK, RO — A 2K R,
e P
LG I S AR, % Axes, %£FF Style, HUH Show scale factors )ik, Fik#F
Marking, 7£ Scale for Y 1 Il#55-3 (-3 F/R BIRZIERNFERP) 10e-3 £5), sidi OK,

016-3;

Window parameters S \indow parameters X
Window | Axes |Des.ign I Freguency filter I SEﬁsﬁcsl | Window | Axes |Des.igr1 I Frequency filter | 513ﬁsﬁcs|
I Style |Marking | Legend | | Style I Marking ILEgend |
] Equal scales Scale divisions
Logarithmic scale for X-axis Automatic scale division for X
Logarithmic scale for Y-axis Scale division To 0.1
Show grid Automatic scale division for ¥
Additional scale division Scale division fo 0.1
[7] show scale factors
|| Hide ¥ values Scale 1'al:b::.rs _ _
[ Hide ¥ values [T automatic scaling for X-axis
Grid style Scale for ¥ a
@ solid () dotted [T automatic scaling for Y-axis
Interval for x-values Scale for ¥ -3 |
[]set interval for X
[ Save current settings as default settings ] [ Save current settings as default settings ]
Ok ] [ Cancel ] [ QK ] [ Cancel

016-3 RERRZIE
3. EFHRAD
(D) Wk BONFRN 8 5, K& AR, %+ Options, 1EFE Axes, FIEHF
Legend, 4 Font size £ fE5°N 15, HUH Legend on plot 4)ik;
(2) ZIEEAR: BN 75, KIS DA, 1£F Options, %L+ Design, Fik
#£ General, 14 Font size XN 15, WK 016-4;

% 48 M
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] 55

Window parameters
—

[FEESS  window parameters

| ——

| window || Axes

IDes.ign I Freguency filter I Statistics |

| wWindow I Axes I Design IFrequency filter I Siatisticsl

[IGeneraI | offset I FPage parameters |

| Style I Marking I Legend I

i=7TET 8l
#% ch E Al FE/mm
[ Legend on plot

K-values

Ordinate

24

Font size

Sizes
Axes

Frame

Plots

Selected plots

[ use custom settings

ettt

IFont size

Background color
Text color

Line color

Frame color

Sample

III ’ I
[0]

123

BEEER

[ Save current settings as default settings ]

J{

[ QK

Cancel

]

[ Save current settings as default settings ]

J

[ QK

Cancel ]

016-4 &E R RFMEKN

4. £ CF. &2 B UiERE

W A%, %5 Design, FiiE$E Offset, 7E On screen H, ¥ from bottom 151X

A 40 points, Kf from left 1224/ 60 points, U1 016-5.

Window parameters

Window I Axes IDESiEII'I Frequency filter I S1ﬁtistics|

| General | Offset | page parameters |

On screen

from top 15 m points
from bottom 40 ﬂ points
from left &l ﬁ points
from right 15 ﬂ points

016-5 REINEFEE

BUE BA BRI 016-6.

~

0 2 \ 4

. \

8 o [ mm

-10

sk,

EATES A/ s

016-6 EZ&RMR

Pith. LRHE (5% TERESEEIIBN, PRS2 8 ks,
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th

universal
mechanism

Tongsuan

Ot

017. fnriay H BE#E 07 EA IR B T B8 30t L ) 2R B A R 4

A HniE,

R UM #fF (BiRpLE
Rail/Wheel Wear) 7] JEAT# 5 BEFEA B .

UM Base+UM Loco+UM Experiments+UM

URAREE RS, BRI TN N e A A W R E AN, IR R R AR

2 AT B A X e B AR A ?
N FRATT AR LB RE A 51 A
¥, AN B EERE) RN BUREL i

General | Alternatives | Evolution [ Run | Results ‘

(JF: APIAER UMS.5 K LLUERRA)

Pk, i 017-1, AEMENET OB N R EE

NILUEE @

Famiies | Railway profiles | Fatigue | PBS analysis |

Niterations
Vehicles, pes
Results:
Rail prafiles
Section

@1

Side

@ Left

Skip

Run contact roling
fatigue analysis

1. &A1 (Variables), A8, %+ Save to file...,

K 017-2;

200
1.2985E6

Roling contact fatigue

ofile 1

. ~Profile 4
W -Frofie s
-Profile
~Profile 7|

-Profile 8

~Profile ¢

~Profile 1

~Profile 1
~Frofile 1
-Prafile 1
W -erofie 1
. ~Profile 1
B -Frofie 1
. ~Profile 1
M -Frofie 1
. ~Profile 1
~Profile 2¢
-Profile 2|

~Profile 2§
W -profie 2
~Profile 2

B -profie 2
W profic 2
-Profile 2
~Profile 23
B -Frofie 2

ofile 0 {0: 0}, Left rail

e 3(15199: 35650),

. -~ Profile 3

5638: 9638), Lef] rai

11813: 21451), |

19472: 56121), U
B314: 64435),
5595: 70030), Le
22541: 92571), L
24099 116670),
9455: 126125), L}
(6263 132338),
(4025: 136413),
(3093: 145508),
(23717: 169223

(8250: 177473), |

(16381: 193859
(14793: 208647)
(3040: 217687),

(6425: 224113), | e

(4351: 228464),

(6980: 235443), |.e

(3202: 239646),,
(5710: 244356),
(8138: 252494),
(17210: 269704

il

ftrail
ft rail
ft rail

Left rail

rtrail

ft rail
eft rail
ft rail
eft rail
eft rail
eftrail
eft rail
ft rail
Left rail

Left rail
eft rail
fit rail
eft rail
ft rail
eft rail
eft rail
eftrail

(7371: 277075), | eft rai

(2146: 279221), | eft rail
(9388: 288609), | eft rail

(10639: 29924g]
(27730: 326978

Left rail
Left rail

(6140: 333118)

eft rail

017-1 BREHELER

TRAF N txt SO ST,

|| railwear_1_0_r.epu 2017/5/12 3:2 EPU Z70{% 3 KB
I,_, FrERiE. 2017/6/7 14:38 A T 5 648 KBI

0172 RENEEHIE
2. HRSERFTI, FHMbEaA M mEdE, (RELEAFK, W 017-3;
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universal
@ —

L11 mechanism ] 43%
) FEREN - TEE - — ——— T
THEHE #EE B0 =EEN EEH
%Column 166 — [Profile 164 (3345: 1.17904E6), Left raill E
%Column 167 — [Profile 165 (1398: 1. 18044EB), Left rail]
%Column 168 — [Profile 166 (3994: 1.18443E6), Left raill
%Column 169 — [Profile 167 (3173: 1.1876EB), Left raill
1%Column 170 — [Profile 168 (1872: 1.18948E6), Left raill
%Column 171 — [Profile 169 (2457: 1.19193E6), Left raill
%Column 172 — [Profile 170 (B019: 1. 19795EB), Left rail]
%Column 173 - [Profile 171 (1179: 1.19913E6), Left raill
%Column 174 - [Profile 172 (878: 1.20001E6), Left raill
%Column 175 — [Profile 173 (2702: 1. 90971E6) Left raill]
%Column 176 — [Profile 174 (505: 1.20322E6), Left rail]
|%Column 177 — [Profile 175 (597: 1.20381E6), Left raill
%Column 178 — [Profile 176 (1178: 1.20499E6), Left raill
%Column 179 — [Profile 177 (567: 1.20556E6), Left raill]
%Column 180 — [Profile 178 (294: 1.20585EB), Left rail]
%Column 181 — [Profile 179 (4152: 1.21E6), Left rail]
%Column 182 — [Profile 180 (827: 1.21083E6), Left raill
%Column 183 — [Profile 181 (6475: 1.21731E6), Left raill
|%Column 184 — [Profile 182 (7079: 22439E6), Left raill
%Column 185 — [Profile 183 (3584: 1.22797EB), Left rail]
%Column 186 — [Profile 184 (14247: 1.24222E6), Left raill
%Column 187 — [Profile 185 (1953: 1.24417E6), Left raill
%Column 188 — [Profile 186 (5512: 1.24968E6), Left raill
%Column 189 — [Profile 187 (8273: 1.25795E6), Left raill
%Column 190 — [Profile 188 (4044: 1.262EB), Left rail]
%Column 191 - [Profile 189 (5538: 1.26754E6), Left raill
%Column 192 — [Profile 190 (8777: 1.27631E6), Left raill
%Column 193 — [Profile 191 (1370: 1.27768E6), Left raill]
%Column 194 - [Profile 192 (1205: 1.27889E6), Left raill
[%Column 195 — [Profile 193 (6388: 1.28527E6), Leflt raill
%Column 196 — [Profile 194 (710: 1.28599E6), Left raill]
1%Column 197 — [Profile 195 (986: 1.28697E6), Left raill
%Column 198 — [Profile 196 (2514: 1.28948E6), Left rail] T
%Column 199 — [Profile 197 (2726: 1.29221E6), Left raill
(%Column 200 - [Profile 198 (799: 1.29301E6), Left raill
%Column 201 - [Profile 199 (4263: 1.29727E6), Left raill =
%Column 202 — [Profile 200 (1229: 1.2985E6), Left raill]
94

017-3 MHPREYE 4R
3. EBECAAFRIGE-B R, e Yy el oS, Wk 017-4;

W

e =)
FHHETW®: | C w]
B D

%ﬁ%mmjﬂ
CR4AHAE ©

& 017-4 i

ARORIE 017-5, RAFIZ A

Vi3

R
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) = Tongsuan
E“ universal / - - e
mechanism |F'] -

" B RE o - B = T e 5 e ==
B wEE B0 ZEENV EEH
%Description of variables e

»

%Column 1 — Time

%Column 2 — [Profile 0 0 0, Left rail]

%Column 3 — [Profile 1 9638 9638, Left raill

1%Column 4 — [Profile 2 11813 21451, Left rail] £
%Column 5 — [Profile 3 15199 36650, Left raill

%Column 6 — [Profile 4 19472 56121, Left raill

%Column 7 — [Profile 5 8314 64435, Left raill

%Column 8 — [Profile 6 5595 70030, Left raill T
%Column 9 — [Profile 7 22541 92571, Left raill

%Column 10 - [Profile 8 24099 116670, Left rail]
%Column 11 - [Profile 9 9455 126125, Left raill]
%Column 12 - [Profile 10 6263 132388, Left rail]
%Column 13 - [Profile 11 4025 136413, Left raill
%Column 14 - [Profile 12 9093 145506, Left rail]
%Column 15 - [Profile 13 23717 169223, Left rail]
%Column 16 — [Profile 14 8250 177473, Left raill
%Column 17 - [Profile 15 16381 193854, Left rail]
1%Column 18 - [Profile 16 14793 208647, Left raill
%Column 19 — [Profile 17 9040 21[i687, Left raill
j%Column 20 - [Profile 18 6425 224113, Left raill
%Column 21 - [Profile 19 4351 228464, Left rail]
%Column 22 - [Profile 20 6980 235443, Left rail]
%Column 23 - [Profile 21 3202 238646, Left raill
%Column 24 - [Profile 22 5710 244356, Left rail]
%Column 25 - [Profile 23 8138 252494, Left rail]
%Column 26 — [Profile 24 17210 269704, Left raill
%Column 27 - [Profile 25 7371 277075, Left rail] |
%Column 28 - [Profile 26 2146 279221, Left rail]
[%Column 29 - [Profile 27 9388 288609, Left rail]
%Column 30 - [Profile 28 10639 299248, Left rail]
|%Column 31 — [Profile 29 27730 326978, Left rail]
%Column 32 - [Profile 30 6140 333118, Left rail]
%Column 33 - [Profile 31 1985 335103, Left raill |
[%Column 34 — [Profile 32 13034 348137, Left raill
%Column 35 - [Profile 33 7247 355384, Left rail]
%Column 36 — [Profile 34 4261 359645, Left raill
%Column 37 - [Profile 35 8965 368610, Left rail]
%Column 38 - [Profile 36 19676 388286, Left rail]
%Column 39 - [Profile 37 12587 400872, Left rail]

017-5 BHREHISTA ST
4, HEE— Excel &, WmESCHE-FTIF (58: BIE-BXAE), FAA, 1K 017-6;

e FanEe | - ez -|

180 - [gF0 ¢ | mw |

& 017-6 F excel 3TH A
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E“ universal
mechanism Q/I ) B

5. ARG E | Pk RAS”, sl 27, wlE 017-7;

ExEAms - #E1E3 5| L% S
A SIS A R A B 5 -

E—TRELR. FRE T4 SUEAESSENIRLD-
FfEdiRze

' D | RO, (ISR RE g
CERERW - SRt

ShitiEiT R): 1 s i EEE 0 936 EiEE GE2I1E) |Z|

¥lezcription of wariables

#olumn 1 — Time |:|
%Column 2 — [Profile 0 0 0, Left raill

%Column 3 — [Profile 1 9838 9833, Left rail] &

Ir—sw] [ =ge |

017-7 XEASANESLTE 1
6. {EXAFANIN T 2 BrhikFa iR EE S, S22, WK 017-8;

B |2
iR TR EESMSETS - EREEOARSRISIIRR-
pal e
[¥] Tab #2(T)
CAsw VSRS 8 E ®)
: WADES @ B2
[l & @):
#ETRE ()
eseription |of ariables
olumn 1 ime |_|
olumn [Frofile eft paill
olumn [Frafile |1 B35 R3S Left paill 3

4 F

[ me | [<i—sw][t2w] [ zmo |

& 017-8 XKSANEFLE 2
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. [ s Tonosuan
L:]‘ universal lg & — o
mechanism |F'] -

7. ARG 3 B, wFEsEm”, Kl 017-9;

XABAAS - $E3 (38 |
HEREEATEESES, FiridEinesEd. -
HilFiEtE
R R SnEEn iR AT BENESEMAEER, EREiEmE
Ezﬁ (1) #ﬁ% EEO Tut : = B =
EIEHCEJ: THD |E| %Jﬁf&j
E=N s &l [rs sopRus]
FriBTRsI )
[ i AN A (BTN (S
lwariables &
o Time
o [Frofile D 1 n Left paill
B [Frofile | HE3S 635 Left raill .

[ m# | [<r—%m]

017-9 XAXSANESLE 3
8. 7E Excel ®A&%5E F A G FIni2FATH ER 45, Hrp F 4y 2450 289 i 58 5 o
MZEE, G AR THEEEL Wk 017-10.

& E C D E F G H I
1 %Descriptof variahles
2 |[%Column 1- Time
3 |%Column 2 - [Frofile ] o] 0 Left raill
4 |%Column 3- [Prafile 1 OR3A OR3E[Left raill =
5 |%Column 4 — [Frafile 2 11813 21451 Left raill
A %Column 5- [Frofile 3 15159 SERH0|Left raill
7 %Column g - [Profile 4 15472 5A121[Left rail]
2 |[%Column T - [Frofile 5 f314 644350 Left raill
9 %Column a3 - [Frafile g 5595 TOOS0|Left raill
10 %Column g - [FProfile 7 22541 592571 |Left raill
11 %Column 10 - [Frofile g8 24099  116670[Left raill
12 |%Column 11 - [Frafile 9 G455  126125|Left raill
13 %Column 12 - [Frofile 10 6263  132388[Left raill
14 |[%Column 13 - [Prefile 11 4025  136413|Left raill
15 %Column 14 - [Frofile 1z 5093 145506[Left raill
16 %Column 15 - [Frofile 13 23717 169223[Left raill
I 17 |[%Column 16 - [Frafile 14 8250  177473|Left raill
18 %Column 17 - [Frofile 15 16381  193854[Left raill
18 %Column 13 - [Frofile 16 14793 208647[Left raill
20 %Column 19 - [Frofile 17 5040 217R3T[Left raill
21 %Column 20 - [Frofile 18 £425  224113[Left raill
22 |%Column 21 - [Frafile 19 43651  2284F4|Left raill
I 23 wcolunn 22 - [FProfile 20 £330  235443[Left raill
24 |[%Column 23 - [Prefile 21 3202  238R46|Left raill
25 |[%Column 24 — [Frafile 22 5710  244368|Left raill
26 %Column 25 - [Frofile 23 8138  252494[Left raill

017-10 &N Excel f7

HAWRF BRI Z] (7)), MIBREIA,
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H T()ll"\ll[lll
) e O
018. wnfafes B HAh AR EY ) J 14T I 2

PATVHH BB AR B AERESRUTETE, k. Hinse. BsEs, Iia
LT b 6 AR PR Sy F W 2

THEFATEL UM BB H 8 TGV (#EE KTX) A0, A2 F 2357

1. 12417 UM Input, #J7f Samples B.[\) TGV_KTX fi#!, #t X\ PowerCarl ¥ & 5i,

mE 018-1.

ools e } Cosensortem  PowerCrl
> conporent | aen |
WEHalen » [Maten [ Looco | et || ot o

Rlrs s i mEB YW L4 ET RS

fmagea[@ormrooeE§ =@k

Conpute edoe o 25

018-1 GTV kETF &R
2. FEAANFETIRS 2 TT Images, %7 Carbody JLfAT T, & 018-2;

o e e— T G sy
DEEHEE dEac gD 2 b | [ ucmosoent [uaes | imtoca | arfimes. || cosenbopsten  powercart
SEB B Rl## /T RELY WY R4S G0N [[=n =N

& 018-2 i&IFJLIATER

3. EIEF ¥ Edit-Copy to file..., SREE, 11El 018-3;
% 55 W



L:“ universal
mechanism

f”} Tongsuan
Y RFE

element
B » BERXESEE »

|a Y FESME
T
H sxems
B s
Sl
) =
&) BETE
& BEF
L=
B SRHENEE
™
& =eEs )
= SOFTWARE (D:)
Z4E(N): Carbody.img

T ) B B

j‘ .android 360se6 AppData Desktop B BEA

" & P R K E

L= fre-23 #E FARLR HHER AT

Rk b )

=5 = EHH

v

REFEREM): | (Limg)

7]

- EEd=

4. BrESEITIT M,

Como ] [m )

018-3 {R7FA img X
EFEE B Edit-Read from file..., &3 F— SR 1FE M

Carbody.img {4, SFTFF, Wik 018-4;

e €
DFWdEM ® BHelen n o p | oot [om | aman | caane
BB B - BlrersrximZTBYyw L2480 %

[ ey

ain -
a4 dswrmr | @98W[E =/axdr

018-4 SN img 3
ATLLVE ], TGV AR JUTEIE Sl AR B ABifi A,
VR EE R TS8R, IBAXESE AR MER S —HFA
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. =5 Tongsuan
0 | v i
019. W —MEEFIRATREA?

Tt CAE LREN, IR T 5, #RERCR AT REAT IS AL B . UM B AF BAT
SRR T RGO, R RGN ENFE . ZRERMZRIRE, GBS
AT AR

DI R BN G, B e BT R G, DU GAE T 258, W& 019-1.

" SHEHE B G EG| SB[ b || moows [l

DRB R R s EimE By 4 S A

sswrey 80eW(E e we[@r

e - = R T S | ——

o TMAIEDE Pe el
g
|

019-1 EEhZEsEE%e

— HBERT R4

1. B Re i dw G, MBI ERE Object, fE4 1L General, 5
i Transform into subsystem, 1/ 019-2;

- i = e
0 g9 eW(E v [@F

———
Tm|a @«

0192 —$EM TR
% 57 M
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E“ universal /} ong
mechanism Q =) 55

2. TEHH O UEAE S R i 019-3;

| Convert current object to included subsystem?

019-3 FREFIRRE AT RER

3. USRI R DA By — DML T R G, BATAT DU AR, Wl 019-4,
FEFE BRI o A — 7 &G, F A F Body. Joint 1 Force;

;
o RDIERRIE

———— = ST

- .l T
e | ®eWE = e|[@r

019-4 ERATES

—

= BRBETRA%:

1. A TREZT RGMAT R gmE B, TELAMIE % RA, ELMESE Edit
subsystem, 41K 019-4;

2. N T RGBS (B T 1) Body Joint A1 Force RJ WL ] 4w ), ik
019-5;
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universal /} Tongsuan
L11 mechanism Q I_J%

B3| eB| 2 b || umcomponent |pases [ uttoco | carjwheds)

Blrersximab¥wLbs RN

‘e a|adrmr | 998W(E 2l a(@F

019-5 FREITFRGHRE
3. BHGERZ G, Ak B Close subsystem HFY Accept, IXFET REGUK H B RAF
¥ RGEBESUERE R, K 019-6.

Close subsystem

Close subsystem Subsl

_Accept || | Cance ,

019-6 EZIEKLER
4, —E eGP MEl R AT Y K !
¥ TR AT ER. B EAE.
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020. WIEREIRBESEEHITERNEEEA?

X HOE AN ER S RSN T A, A ZBH R RE IR T A

UM $24t DL DO Fhas FEA R, ai &l 020-1:

Object simulation inspector
| Solver I Identifiers | Initial conditions I Object variables | Rail \Wheel |3<'I.|'A | Information I Tools |

=B %T| ¥
| Tradk | Profiles | Contact | Forces | Speed |

Mode of longitudinal motion
@ Neutral (7 Profile

() w=const i v=0

020-1 REER
Neutral (1§47, TIEHITLAR
v=const (i), H3EH
Profile ~ (A2i#), H3NEH
v=0 (FH), ngm
BAPBRINRIEATIE, Bl 2U48 I AE vO KR — /2, XFFFHERIGE . 4.

g Q% >

EF PSR EE: AR, AT Z R 51 AR e & a2

EWERE A BRI RE, ST R, R B — NI F GRS

WD, SRR

B

F=-K(v-v0)
Arb: vO N EAREE (SN EM, M hZ);
v ONEBREE (HIERARASED:
k NFER ) R (BER GRS ED.
FEWNSERAT B — MR8, B SRS AT R Se bl B, JF 5 B bR EEAH B
BT EAR R ] ), AR TR, AR, antiEAR.
N AR O, R AT R N A A S, A& 020-2,
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H Tongsuan
L:]‘ universal /= Tong
mechanism Q =) 55

& Macrogeometry E@g

0 i | i =8|

Horizontal macrogeometry

B Er

5 Harizontal track profile
0 440 8d0 1200 1epo || © B4 L=1600.00

Vertical macrogeometry

+ i

5 Vertical track profile
0 L=300.00; Oppt; R=5000
300 L=1000.00; 10ppt; R=5000
1300 L=300.00; Oppt; R=0

i} 400 300 1200 1800

020-2 _E3ekE&
PiFLHE: v0=80m/s; PjFIEE: 1600m;: FUEAFIR: T,
Forpr, Sy U B A 020-3: S BEES ] J3VE R T Z544(0,0,1) 5, #5111 71 RECERIA N
1000000 N.s/m(F] fR 8 SEFR G BB ORI, PR B 32 6 R BUE) .

Object simulation inspector

| Solver I Identifiers | Initial conditions | Obiject variables | Rail\Wheel |xw-\ I Information I Tools |

=BLye ¥

| Track I Frofiles | Contact | Forces | Speed |

Mode of longitudinal motion
F ) Profie
Dv=0
Spe ntrol parameters
Iaody *EH -
Paint (0,000 |[o.000 [|1.000 %

020-3 & E SRR
PRI AR SO S 4 R (P AL bR &R N R8N R ) XTEb &l 020-4, B () A
5, 46 (F) MEfT.
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L.11 universal /} T(m"su(m
mechanism Q
Plots @
W
] v frack) - .. - _; ]
020-4 FHHELARIEL
AR F A B S S ke, R AR AR E, ma%ksE, H: /£

— I —
5 1 020-6:

Object simulation inspectar

A VO E (vO BERT AN B e K, ] DU R R0, BE W& 020-

| Solver | Identifiers | Initial conditions | Object variables | Rail Wheel | XVA

I Information I Tools |

=8 Yol

[ Track | Profies | Contact | Farces | Speed |

Mode of longitudinal motion
) Meutral

() w=const

Civ=0

|Body | EiE

~|

Paint |D.D[J[J

||[J.[)DD ||1.D[JD |

Amplifier

1000000

Speed profile

= B |

Create/Edit speed profile

() Distance

Data Input/Edit Points: 4

020-5 EETIRER
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i B Tonos
h11 universal / = Tongsuan
mechanism g

Curve editor - Longitudinal speed history E@g
3 Ee. =B L
0
N X ¥ Type Smoothing
EF Cu.,
10 o Line Yes
2 10 30 Line Yes
e A 3 20 30 Line Yes
4 30 0 Line Yes
R L SR
i
ful alul 20 elul l QK ] l Cancel

020-6 & & BFRREE Lk
RPUEL B B E N T HIE, RS2 RN A an & 020-7.

P plots e

Variables

.v:x($f$} - Velocity of point (0,0,0) of body ZE{# relative to Based, SC Basel, projection X

/

30

0 4 8 12 16 20 24 28 32

32.98 0.51 Interval=[0; 1]

020-7 HESZIREE L

Ve FESERIZCHIEN 0, S LA FEMNT 5] B AL B o
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m‘ universal /} T(m"\uan
mechanism g

TR TR ARG (A AR, AT ER BRI AN 20, 7T € RGN fE

B, XAERE & B sl T IR IR 26 AF, A& 020-8.

Object simulation inspector

| Solver | Identifiers | Initial conditions | Object variables | Rail \Wheel |qu | Information I Tools |

=0 WS 2
| Track | Profiles I Contact | Forces | Speed |

Mode of longitudinal motion

(™) Neutral () Profile
©) v=const ©y=0
Block wheelset shift

Ex [y Clay &z

Finish test automatically

Kinetic energy threshold

& 020-8 FiRER
Information ﬁ

| Test succeed. Accept results?

' 2n || 3™

020-9 HRG: 1
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universal /} Tongsuan
h]‘ mechanism Q I_.l%

021. fATEEHRE SO B 2kt 4% ?

TEAE UM BT ) 7725 B Bl 07 LI, 408 23 FH 381 il 2w 25 o s S LART 3R T
Pk, ARLRUERIBE . dRZRPEpL)E . AEZRIE Ty, SRPELTE . A R AR 2R R
BREURRIA A2 SR YU L s . S EE A 2R PR I v A A
PRI ZE . STENIFEIE 2B AT AL Y T 2 S B B AN I 55

HEE S, FRATTAT DL A il 2 g 4 A B — > — i A B R R EORZ
TG LRG3 BN st P DA B8 SR T X — PR RN

BATOE ) B35, A28 Hh 22 g B8 85 a4 se N S04

1 T — N OARSU, FANPYI ISR (CE—FIRAAR, 28 ZFI AR, Hh(a][E kR
ThE, BN, RO, Wk 021-1;

SRS =[5
MiEE |/EE EROQ =EEN) EEIH

-0. 08 -66000 -
-0. 07 -42000
-0. 06 —25000
-0. 05 -12000
1-0. 04 -6200
-0. 03 —-2400
-0.02 0

00

|0.02 0

0.03 2400
110. 04 6200
0.05 12000
0.06 25000
0.07 42000

0. 08 6000 o ool
\ < PIEEE

>

m

021-1 NEIE
2. Eﬁﬁfzxﬁb By 2| txt HESCN erv, FEFEIZE, 1 021-2;

ﬁﬁﬂ'_-‘l%l 201?;6;12 20:06 AT 1 KB

& 0212 EXH RA
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mechanism g

3. PHEER, AR, ik 021-3;

Eﬁ*ﬁg

E MR BE | AREeSIfnd A aA.

RECEENE?

2w J[ 20 |

- AEEREE

& 0213 BEEXK
4, B ) FT (% BoR, B BE DAL A F AR ER], i
021-4), EFECA B IEE.orv, ST

r :
e Curve editor - Force l sfelE)
+ +i @
N X Y
8- Q..
3 e e P Jrp— 1 0 0

PR ‘f'q

021-4 FTHH
5. BER SR EdE s N 2R gmaE RS, S COK”,

) @mAELtBicry - Curve editor i ==
+ +I @ | [une =B e
N X Y Type Smoothing
Cu...
1 -0.08 -66000 Lne Yes
,,,,,,,,,,,,,,,,,, 40660 2 -0.07 42000  Une Yes
3 -0.06 -25000 Line Yes
4 -0.05 -12000 Lne Yes
5 -0.04 -6200 Une Yes
6 -0.03 -2400 Line Yes
7 -0.02 0 Line Yes
8 0 0 Lne Yes
9 0.02 0 Une Yes
0.03 2400 Line Yes
0.04 6200 Line Yes
0.05 12000 Lne Yes
_______________________ 0.06 25000 Line Yes
0.07 42000 Line Yes
0.08 56000 Lne Yes
oo Pk

021-5 IEENHEIE
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o universal I(m‘fsu(m
L11 mechanism Q |_J
022. ffTS A STL BR 3DS #& A Part?

WAENE UM AR R nf A ThEE, BARE A S HRsdT 2 4 3D 2@, (22
PR fit 56 0GR Bl i) = 4BV H R PFEAT 3D @l AP dnfffiix e 3D A1 A UM
A 2

UK L RIS %% 7 UM Al Inventor, 8% UG, X Solidworks, % Kompas-3D,
LAMAIAT SRR R L E LS S UM 1) 4T Pro/E, I 75 B2 3R A T3 1 %
e (BRSO yEAT % U e

dbAh, BAG AL — S A p Rl o0k, W1 STL. STEP. IGES 4. FRATTLLH
JLE) STL. 3DS # 3 3CfNll, NMHFAZIE.

—. ¥ A STL # X X4

Lo A =4ER B LR, JFS Dy STL A% 0, A 022-1;

?3

- SR EEEE
022-1 =HERRMFMIANRY STL #8330t
2. #T7F UM Input, 7E3EHF%F¢ Tool-Import from CAD—STL..., 41/ 022-2;

CAD file converter u
-]
0%
Dirnensian
¥ Y z
Unit
Meter 1
|

022-2 ITHF STL XHENTE
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3. Aiili CAD file converter ] STL, E#HEIEA) STL SCfF, sSEFTFF, Wk 022-3;

i o EmzE 1
8w :::J EREEFIE
= EBE = =¥ 3.33MB

-

ZeEN: [Eezm - [esth -]

(o). [PIEERHE)

022-3 3%£#%F STL #&3 i
4, ARYE = LER AT A B I SR, 7R Unit ALERE BRI, BT B A AL

Ky BK, =K. R, PEF; HLAEN, WIERE Custom, fE Multiplier H H & XA
FE, R 25 ST Aceept, U] 022-4;

100%
Dimension

|1.:r'?5929 |\r |III.6IIIIZIZE
Uniit

Centimetre RS

022-4 &E BN
5. @)\ZFTXTEI&EBE% ®ah. B, Wik 022-5,

e

39“0 '.-uanm » B | | ca e

DEB H| - [W] 7 # 7 x .t.nlt--,r,.iagm %

D
i

WA fAvery WIS e @

o | e | _ewwem
— Ll

e e
ﬁ —

!Hﬁé:’f

i

HNTET I NBen A
i3
(]

« [1H]

LY
e
"
1
)

& 022-5 STL #& XX HESA UM

¥ 68 M



) = Tongsuan
E“ universal / - M- e
mechanism IF'] -

=. 3DS B XX HFA

1. 7F UM Input 3¢ $.£2i%$ Tool—Import from CAD—3ds..., 15 022-6;

Image converter 3ds-=UM A IE'
File
&
Dimension
X
"=
z:
Unit
Meter - 1
Translation
0 1] o]
Rotation
E 0.00000000 |
E 0.00000000 %l
E 0.00000000 |
— R
022-6

2. {E File 5 M AT FRHAL, &4 3ds S0, WHEBAL, 556 Save, {47 A.uef #%
A

3. £ UM Input 3% H.F2 1% #% Tool->Import from CAD—UM CAD file..., %&F E—D 1%
F7 ) uef #8200, ST ITS

4. JEiS 3ds B AT E R A, WA 022-7,

suuw 3 en P s | ot

110 BEE /s e

B B |
‘.a-;- - el & srem n WG =~ ae @ — 3

‘.." oo

t= &,

=

i= —

5= =

s

022-7 3DS XHES AN UM
% 69 W
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023. WH-FARIZA Part £33 8—4 Body?

FATEANHIIME U A B fe— AN ARBCARIN, S HER G LS — R, I E
L2 ADEHE I NI,

£ Object

i = - -
= & Object .| E=3 Q. @ <€ ¥ H Sle m= x|
- Objec
=4 Curves
Fo Variables

at< Attributes
& Subsystems
‘; Images
P Parta
Part2
Part3
Parts
Parts
Parts
Part7
Parts =
Part9
goPartl
goPart2
goPart3
goParts
goParts
goParts
goPart7?

023-1 FRECAIRE
Wik 023-1 fis, KHUBAL S 9 /S Part 21k, F—A Part XN AE K T —4 Body, 40
RAREDH A I A Body, #IEWIF:
B, (EAMIBERR % AT — Body, #RJ5/EATIEA ] Part TUH, W& 023-2.

oy

5

R

023-2 j%£$¥F Part
PRERBX BEIH T A1) Part, TEkE H&a)ik 7 Hf—A, #d AR Select
all FIIEFFTE Part (WAIRYE R EF3AEE 1), & A N OK %4, Him5E
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A, i 023-3.

© Obiect =iaal
¥ [P » & o L
“ & Ctect Lo R G P mE X | 0y L A
o &, Otyect harse: Partd g Do
= Curves Comments{Text attrbute C
7] Vanables
- Atrbutes =
Paaeters | Poemon | Poees
vecws | 3D Ceotact
Ovierited poeita Parts
¥ Part
7 Pl
v Patd
¥ Partd

£
5 b Show first selected part
b

Desetect al

0K

Cancel

Go to part image

Sort by name

Assign color of selected part to checked parts

Farts not inchuded m bodies

Find body induding the part

023-3 &3 Part

LA I ZIA, VR RO MR A —4 Body, 1l 023-4.

) Object =@

‘-\ Qo &[] s> ma x|

Name: goParts P
Comments/Text attribute C

Descrtion | GO pasition |

rso_ao © | |6 I
57 o

Comments/Text attrbute C

Parameters |Color | GE position |
Parts b -]

023-4 &3
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==

FEUHRZ, XEAEFR2HIEEE 9 A Part JU A& SEhrfr EHERAAE —#2, JFE
A /RIBH
HE 023-4 iTLLEH, UM BIEEAJLFARAE (GE) A—FEii GO, e nlLLsl FZHl
FER LA (GOD, XM ITERA T UBEE &I N 240 Uk, G aias — Rl
Body.
JERE: Images H [ Partl-Part9 & 5544 I e LT,  ASATHIBR .

% 72 W
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Q) [ ot
024. 7 UM BEin{aiEH CONTACT & HRIE 1

1 KPIFRSEDGTH UM 9.0 R LG

HTT, UM Loco #HH 4L T Fastsim. Non-elliptical. Kik-Piotrowski. CONTACT 4%
FHECHIETE SRR, (LA Pk R A

ST, £ UM Simulation [ 7 4, X JUREIEIAZ RN HIL, A1 BEH T
ANTE BRI, AN E] B A RN UM Input FEATAHSCERAE, 7 AT B0 .

W, IRATLE UM Input ZEST 2538 EME RN, B HFRUERN T 248, RIG1BHJL
AR ESE, WE 024-1 Fios.

%
Mame: SubS1 i:;' 4@ E'
Type: |H Wheelset 1r|

Comments/Text attribute C

| Edit subsystem |

| Identifiers | Inertia parameters
General Position

Identifier: Subs1

[] tnertial rail

|:| Testrig
Type of wheelset

@ Standard

(") Independent rotation
7 Single wheel {left)
(7 Single wheel {right)

(7 Flexible wheelset

Radius: 0,43 n
Semibase: 0.7465 i
. ol
Axle length: 2.2 -, ElEEE
& 0241
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fE3E N UM Simulation 1j FAR T J5, R4 KILEIERIAL A “Massless rail”, 53 5MFiFh
TE A “Inertial rail ”fll“Flexible track” AR E0E, Ar[ikHEe, 41K 024-2.

| Track lProﬁIes l Contact l Forces l Speed |

Model and parameters | Macrogeometry ] Irregularities I Image |
Geometry

Rail indination (rad) 0.025

SCR-SCW distance (mm) 6.000

Track model
@ Massless rail

Inertial rail
Flexible track
Parameters
Type of stiffness parameter definition

@ Number (") Curve

024-2

“Massless rail” & 223 S P T B HUER, PUENIE A D2, Wl UG
LA, . X PN TE R Y SRR G AL ] 024-3 B, HA i oA H B2 FASTSIM
A1 Non-ellipitical, = BEBIHL— FURIF 42k o

Contact | Forces | Speed

Contact forces |Friction I Static Ioads|

Model of creep forces

) Mueller 1 Minow
@ FASTSIM () Non-elliptical
(©) FASTSIM_A (0 External

[ simplified contact geometry
Critical speed for creep 0.10

Contact parameters

‘Young's modulus
Poisson's ratio
Width of strip {mm)
Minimurmn number of strips
Mumber of elements IEI Tl =07 !, 57

024-3
W4, dnfal A fEfd ] Kik-Piotrowski 5 CONTACT 22 5 2 il i U g 2
TATLLZ5E [ 2] UM Input #2757, FEEXT T RS0 ST 41 “Inertial rail”ixX ML, 40
024-4.
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universal /ﬁ\ Tongsuan
9] ZILE::

mechanism
2]
.| Mame: SubSi1 f @ E

Type: [H Wheelset
Comments Text attribute C

[ Edit subsystem ]

| Inertia parameters

| Identifiers
General | Position
Identifier: Subsi
Inertial rail
[ Test rig
0244

AR J5 B3N UM Simulation F2F, 172 % Bl “Inertial rail ># 8 AH 28k 80%, i 024-

Track |Profiles | Contact | Forces | speed |

Model and parameters |r'~'1a::rol_r,|eomeh'}-I I Irregularities I Imagel

Geometry
Rail indination (rad) 0.025
SCR-SCW distance {mm}) &.000

Track model

@ Inertial rail
Flexible tradk

024-5

RIS, #E N A JE 2 505 7% 2 “Identifiers” LI, U1 024-6.
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mechanism

e T(mgsuan

Solver | Identifiers | Initial conditions | Object variables | RaiWheel | XVA | Information | Tools |

=

= B | 4 [BEesammmmses
Whole list
Name Expression Value Comment
mwset 1500
ixwset 1200
iywset 300
axlelength 2.2
y_axlebox 1.05
mieftrail 50
ixleftrail 0.24828
mrightrail 50
hrail 0.18
ixrightrail 0.24828
|cyleftrail 1.8000000E+7
cyrightrail 1.8000000E+7
czleftrail 4.,4000000E+7
czrightrail 4,4000000E+7
cangleftrail 6.6000000E+5
cangrightrail 6.6000000E+5
dissyleftrail 1.0000000E+5
dissyrightrail 1.0000000E+5
disszleftrail 4.0000000E+5
ldisszrightrail 4.0000000E+5
dissangleftrail 1600
ldissangrightrail 1600
rwheel 0.43
024-6

FREFE W IR, X H A Kik-Piotrowski 1 CONTACT AP & EmT ik, a1 & 024-

Contact | Forces | Speed

Contact forces | Friction | Static loads |

Contact model
() Kik-Piotrowski

(@ CONTACT

024-7



universal 6 Tongsuan
L.11 mechanism Q E%:

TEVEE R, CONTACT #F Z A license 304, 4k 024-8.

, - T
+ EHBREE (C:) » Program Files » UM Software Lab » Universal Mechanism » 8 » bin »
-_ o = = = - eam = — — —
TIARM ®&H)
HE ~ -3 Sl
2% ’ e ) K
S S SATl RE o ey S 52 e
| | KompasToUCFv7p8.rtw 2006-06-21 17:16 RTW X% 462 KB
| KompasToUCFv8p.rtw 2007-12-1017:20 RTW X& 522 KB
% libeay32.dll 2016-08-24 18:04 AEESEFR 1 051 K8
'.!a NASTRAN_UM.exe 2016-08-24 18:06 ~EES 3042 KB
% obsidium.dll 2016-08-24 18:05 71 KB
% obsidium64.dll 2016-08-12 13:47 255 KB
I’ SldWorksToUM.exe 2016-08-24 18:05 551 KB
¥ sldWorksToUM2009.exe 2016-08-24 18:05 581 K8
[ ssleay32.dll 2016-08-24 18:05 223 KB
[ | 4 tongsuan-2016dec01-2017nov30.lic 2016-12-01 17:28 1 kel
1 um.mac 2012-12-09 12:38 S KB
|7 um.rsc 2017-05-22 17:21 210 KB
1. um8-trial-2016sep01-2016nov30.lic 2016-08-23 15:41 1 K8
% umcomsolver.dll 2016-12-06 19:22 3 936 KB
*, UMComSolver.enu 2016-09-28 14:03 Sy
N - B
umcosimulation.exe 2016-12-06 19:22 27405 K8
& 024-8

WMEREFMEIE (FEAE UM Input HEI—1~“Flexible Railway Track™ T R45), N
HEeRH Kik-Piotrowski 5%, Jofi AP &S, Wk 024-9.

Contact | Forces | speed

Contact forces | Friction | Static loads |

Critical speed for creep

Contact parameters
Young's modulus 210 000 000 000
Poizson's ratio 0,27

Width of strip {mm)
Minimum number of strips
Mumber of elements
Interpenetration factor
Damping ratio

Use tables of contact points . EEEE

[=] [=] "
=] wn =
=] n =]
E =]

=]
=] [ =]
=] =]

024-9



9 ) feee i
025. W B EERE A B IR i L ?

7E UM Loco #8, X T— MRl a8 2R 8, FE05 BIFIR I — Bk, BT Ik #s
HA F— AN WIUETEFE v0.

SR A IR FA 7% 0 AN [F) ) 240 1 S R AR RE e DL A

T A — A 5 B PR ] - U BB A TV

O, MR AR, X B — A R

I, B — M, RIn—NF RS, XHREZLIER external”, ¥ H KIEM
A CREEXD) LAMET RGN TN FEEk, BERIASRE A, mai#s—aHEes, W
Kl 025-1 FToR .

Object 3

l Linear FEM subsystem
tdentif ¥ Ballast

/|| 75 @ Caterpilar

| Fud s 27 Flexble Raitway Track

C:\Users\Administrator \Desktop | b \E R
| | Convert to nchuded
;u

025-1

RH, BATAADER T ARG CREX) G — D BR-ERIEAR )78, RAFAL.
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Object

T8 o Flm|a @ &

IT.o.
}:4
|1'|

Name: CFrcl
Comments/Text attribute C

Bodyl: Body2:
subSLiEH) wiset v | subs24ERdwset |

: e T =
; " s ,

iy By
4 7 Sliding parameters
< = Friction coef. (f): 0.25

Friction coef. {f0): 0.3
velogty (ve):
Strbeck coef, (delta): 1
Friction coef. {(nu):
P of normal contact
‘1 Stffness coef. (0): 1E6 B
Damping coef. (d): 1e4 c
Rolling parameters
Raling friction (Krol): c
Spinning friction (Kspin): €
velodty (v): 0.01 c
"l Internal contact

/x\

o o A B o

X
3
e
R

& 025-2
WA N ERRY, TR E S, €43 Rail/Wheel-Speed 3 7L, 1R&K
LIX BLEE T 2 T — %I Equal initial speed, 15 B )%

8] inspector
| Solver | Identifiers | Initial conditions | Object variables | Rail/Wheel |xva | Information | Tools |

=B w9 2
Track | Profiles | Contact | For::es| Speed |

tion
(@ Meutral (7 Profile

() v=const T w=0

025-3

8
~
©
=



1)) e

e T(mgsuan
mechanism Q

5 72| Identifiers V[T, K5 —NTREGHEM v0 BEE N 0, FNLREE —NT RS
1 v AT,

Ob’m simulation inspector

List of identifiers | jdentifier control
= A | T | omE.subs2

Whole ist

| Solver | Identifiers | Inital conditions | Object variables | Raiheel | xvA | information | Tools |

Name

ession

0

vo

025-4

R R 5 AN e IR .

wJa, PATIHE, IR RIBLE

DDDDDDDDDDDDDDDDDD

025-5
HANFIFEE: &

BIFFITASMNE T RG CRARRIEMD SO SRR L, 502
= HBLERA BN T R G RPN B IR BERE B AL R 4% T R 4t

object.bmp

= EIERE
025-6
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026. FARAUMTSLIKEE FEHR S E?

X UARTARCA ) UM, R Z AN B [FEINH 3% REMSME FEM FR%, NI{E
i B 5 2 B3 IR EMr & (Vehicle-Bridge Interaction) ZhHEMZETT .
H UM 8.1.2.8 iitASEE, HTHriGin 7 AL EM R S ThRE, DRI EERE ] i A N BAIX

T MNRB R T RS, WATLAAE UM Input SRR BRI — A&
@rwbridge=true@, & 026-1 ffi7~.

T - BB N IO R A N 3B 45, AN 75 MR 5%, BB G T &
gt B ) o AR AR EAE A

Name: bridge o A S

Type: [ﬁ Linear FEM subsystem -
CommentsText attribute C
@rwbridge =true @

| General | Position | Image |Suluﬁun | Coordinate systems
Image
(71 Simplified i@ Full

Options | Color |

Image parameters
[] braw nodes

Draw finite elements
|:| Conbour

[] Bounds are not visible

= e
i B

026-1
XFE, FATEREN UM Simulation 1f BFE PG, 1E07 B X E S A2 H VS M ik
EIWIFIGED, Ak, K 026-2 Fis.
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Object simulation inspector
| Solver | Identifiers | Initial conditions | Object variables | Rail/Wheel | XvA | Information | FEM subsystems | Tools |
Subsyshem bridge

lOphons | pmgl Railway bridge l |

General |Beam model | Image
[¥] subsystem is railway bridge

Options
[7] constant mass matrix

[~] separate simulation
Intecachione
Vertical displacements
Vertical speeds
Lateral displacements
Lateral speeds

:_.
1
N

-0, B EErE

026-2
R R R AR R e S, MR B 45 E A% J14E, 21k Wheels interact with
beams, FFHINZE A ERCAL IR UM ZE gl bR, W] 026-3 Fim . . X B4
PR T RGBSR, Aok T e A — AR AL 1R

Object simulation inspector
| Solver | Identifiers | Initial conditions | Object variables | Rail\Wheel I KVA I Information | FEM subsystems | Tools
Subsystem bridge

Raiiay bridoe
@ Beam model | Image

Wheels interact with beams I

AxIs ine for lett wheels

Start: |0 )1 nllo |

End: |64 1 nllo |

Axis line for right wheels

Start: |0 ! n[o n|

End: |64 nf[-1 nllo |

7, EIEEE

026-3
—REMME I I FVI BN R A E, FFEIH AL Gravity BT N T AE
MRS — M B A VI v0, UAUHUE A)i% Setinitial speed to v0, 4115 026-4 FiR.
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universal e Tongsuan
. J—
01 mechanism g G =R

| solver | Identifiers | mnitial conditions | Object variables | Railwheel | xva | information | FEM subsystems | Toals
Subsystern:  bridge
General |} SMU/aton || Image | Solution |
Options | Damping | Railway bridge |
General
Switch off all flexible modes
Set initial speed to v

Calculation of initial conditions
Fix modal coordinates

Storing A= e e
Store values of modal coordinates r\' EJEJ—'I’-J'.EI{F
Destination
& 026-4
Ak, A LA HE E R RBORE S, il 026-5 Bk,

.[5&;16' | 1dentifiers | nitial conditions | Object variables | Raij/Wheel | xvA | Information I>mesysms (oo |
Subsystem:  bridge
General |; Smulation [} image | Solution |

Railway bridge
[ General | Beam model | Image |
Bridge image
Draw control areas
[ [7]Scale up flexible displacements
Scale: 200 [n
Step of image calculation
@ Calculate on every time step
(") Set step of calculation

Step of image calculation: 0.1 M

$=

Shift image along z: 0 [n b EE S

& 026-5

& 026-6

3
fos
w
=



L)) uversal Yt
027. WMSEPEREEELMT CFEEH) BEHE?

FERT— RS &g, BAINE T T UM VBI BEH 2R oM R & 0 LS BT, Hol
SAE T AU SCHFFSAMR TG, W SCRRGERIEAT BTG, ATERAR R KRS FE M 2 B . SR 1T
HPTER A LR i, RINELLNE SR, WA BRI T & 5=, W
TCVESAF R R G5 (10

#:F UM Flexible Railway Track ZEPEHLIEREL, FRATAT LLSLIL“ZE-2R-HF/ T SBE5 " #%
AU, HEEITEART UM VBL 77 %,

UM HIZREHER R A5 T CRRARSERTZE) L Bkt (W44 444 &%t (Bushing 7J
T0), WRRENIE RIS R IE R @ B (2G50 B CGRbkE e
[¥] Bushing /)70 (4R ALARASEL, HBNARD MHiE. Bk, TATHZEUES LB A A
BRIGASZY (SEAREARFERRIC), FERTHIE ST SARR (e J7 55D, DUE REFI AL/ An 17 B AR
R, 4 027-1.

027-1

% 84 W
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mechanism

0 Tong "suan

B PUBRMFR IR =D TRG, XEIFAFTER UM VBL 7RI R T 5

G B &, WK 027-2.

m

2 = "
4 &= Object - q' Q LQ.I 4& R e
4 % Object = 'ﬂ_» N R lafigas)
>k Curves Type: (I Linear FEM subsystem 4
Fix) Vanables
abc Attrbutes

v 4

& 027-2

C
:fgm[mﬂm,l,@gﬂw.mi

Identifer: Subs11
Ancestor:
D:\Uriversal Mechanism UM Trainning\UMISUIHER-EIHH 3\

Orientation angles:

|Cardan (1,2,3) X
Subsystems nformation

Fie of subsystem:

D:\Universal Machanism'UM Trainnng\WMIFUIHER! - BIHEE
Data imported from program:

ANSYS 16.0

Name of solution:

UM_FEM_3

Titie of sokution (comment):
10.04.2017,22:31:13, UM_FEM si. _lE) ZAA1- 427

NG ERET G, BHIEZR B E N Flexible track, W& 027-3,

Track | profiles | Contact | Forces | Speed

Model and parameters | Macrogeometry | Irregularities | Image

Geometry

Rail indination {rad) 0,025

SCR-SCW distance {mm) &6.000

Track model

() Massless rail

Inertial rail

@ Flexible track ElEEdEs

027-3

ReBAPUERI N =B S BORMMELEE G T (RS, 2 =Bt REERr
GEKD, i —BOW RN 3B, {E FE foundation 415 “BrE 1 R4, Fnix—BHL

ESWEMEER, WK 027-4.
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+ i [#
]2 el

General |F‘.ail pads/Fasteners | Sleepers|

Mame |2 |
Length {count of sleepers] |3|IICI |
Sleeper spacing |U.6 |

FE foundation:

MR

Track centerline

@) Straight Curve
m = |Jﬂ| [ [ Ll 8] )

Paint 1 o | |23 | o |
Point 2 [32.6 | |23 | o |

General parameters

Start point |U.3 |
Distance between rails - EERE

& 027-4
Point1 A1 Point2 FKs My ERE T 0L HIE LR S AR (JRFRAAHR), Start Point KIsHf
AR Pointl I\ FIEE B, Distance between rails 7R 22 47 FUBL/ATAEA#
A (8] B . R Gt 2 H ARG X AL LT SR BRI R B8 — DN RAN A ER S IF B34 2N
A Bushing JJ Jo(WIEIH B ZHATZ %) .
TR BURLIR] R — o W RS 2 1) RS B A%
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027-5

S FRMEPERRL, RAFERH]E R Kik-Piotrowski 2 B AE R T HA BRI 71,

ik . HT RGEHBHEREK, HILFE RH Park Parallel F-47 5 L3 TR, @il 027-
6.

| Solver Identifiers ! Initial conditions ] Object variables I Rail/Wheel [ XVA l Information l FEM subsystems [ Tools ‘

{ Simulation process parameters | Solver options | Type of coordinates for bodies |

Solver Type of solution
(©) BDF
) ABM ) Null space method (NSM)
) Park
() Gear 2
I RK4 @ Range space method (RSM)

6 Park Parallel

Distance - Vehicle distance _t] 120 @
Step size for animation and data storage (0.0005

Error tolerance
[ pelay to real time simulation
Solution method

© BDJ 2 ceMm
027-6
WRSFNTZENTFRET RS, BAIRATEAENEER FENTF RS (HERSE
MHPIERGERD, TEMEEE M2 A AE UM Input AP — R (A7 gmfstE 4
J%) Bushing Jj et BAEH], &l 027-7.
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Sections |
+ @ &
2 |3

General |F‘.ai| pads /Fasteners | SIEEpers|

Marne |2 |

Length {count of sleepers) |3EIEI |

Sleeper spacding |U. 5 |

FE foundation:

[T

=k S0 i

L RIERRE
027-7

Tk, WRBOHEANIUR R T RGN E YIRS, 4 027-8.

AL TLL S LA TS RS LU

| Solver I Identifiers I Initial conditions I Object variables | Rail fWheel I VA I Information | FEM subsystems | Tools

[ General | Simuiation |image | Solution
Options | Damping

|:| Gravity
[] switch off all flexible modes
[ set initial speed to w0

Calculation of initial conditions

Fix modal coordinates

Storing o =pmre]
A E| Bl
[ store values of modal coordinates el J'-'J-.rr [
Destination

027-8

HAFAE, X HE 2B Railway Bridge 171, FAEET VBI 7%, MRMEPIER
AU 2 MRS
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028. JfA] AL B0 i F S8 BEHTLAS IR ?

o FARIE R - HUE ) 1 BME T B, OB BB GURE A6 T 525 SRR I AR K

X ELASEE V g, A4 UM AR R F S0 BEH LA TR 7%

1. iz47 UM Simulation 2%, $£.3[ Create irregularities ], 7 H %/ AP i T. 52 i,
i 028-1;

File Analysis Scanning Tools Windows Help
RS 00 IR ARGE Hoaldd pEG
oW whizz BhEE BEopo &

e Show irreqularites
ol
l Create irregularites I

BElEils
Variabif Analysis of irregularities... oz
< Il rerramero 15
028-1
(O Generation of track irregularities, Railway vehicle =Y ey |
Resutant profie B g Length 500 Step 0.1
Profile components
mm
1 ' m
100 200 300 400 Sjo
Sngle profie |J B u Factor n [¥' Autocorrection of kenath
= Start 0 Finish 500
mm | sump | Spectrum l Track
Expresson | Ponts | From file
] Function F(x). ‘
4 Example: 0.5%(1<os(x/12))
Examples:
Function of rreguianity:
1 g -y
0 100 200 300 %00 40
1 -
: . EEEE
028-2

2. R REAMR LR [Spectrum] - [FRA] - [5) - [Z+]), AR5 B A FIRIX 6]
[0, 3000] m, %4 %% [0.25), BKJsHE [1, 30] m; A [Compute), KA

REAS /2R 57X 80 ORFF[EIBIAL Factor NEREME 1, i Z2HHk (1), RHmflA
% 89 M
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/—) Ton; vsuan

PR AN 1 AEdsn R 07 XK, A 028-3.

Resultant profie B m Length 3000
>:oﬁecuvvcnents

Step |

V| Spectrum

OALLAAAAPRA G ANl AN O AR NN LI A
o[ ‘;]p':“'w PN e

Sndevoﬂe m@. \ 7| Autocorrection of length

‘ | !

028-3

% 90 M
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[ e 55

3. 1EK 028-2 Fiif, EEVIHESE [Z2-], AR5 At [Computel, A /K F AT
AL [40.51 A1 [-0.5) 550K KEAEIRA 2] B o7 X4, Wi 028-4

XRE, L

— AN AN RIR A U VIR AR A, 2135 58— RN 58 = AN 3R & oA B 7] AP It
I IRAE N * way SCAF
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Resutant profile B Length 3000 Step
Profile components |
v Spectrum \ 2
7| 0.5%Spectrum | I ,

Ll A1 WIRE AIPARIFIRTEL L TALNPEA LR T 1) At N

0.5%Spec ! "uhlluuwlll‘ A ‘ 0L IRE 1 | ,‘ R I i

Single profiie t e Factor @ ¥ Autocorrecton of lenath

Start 0 Finish 3000

Expresson ’ vpnjsrl From fie
Slump Spectrum Track
Saelection of spectrum

9 FRA Points
uic Expression
Condition

1 2 3 495 6

Type
Z+ 5 z

Factor 0.25

Lmn 100 Lmax 30

Number of harmorcs

3000 A |
Compute ‘
Generate harizontal and verscal |
Irreguianties ‘
! Al ZLEr

028-4
X B FES— NEATIR R € MBIk, EFER T E NS Z AR, K
FEAFME L, UM 525 R F:

Z+: EARAFIR (Z Left +Z Right) /2
Z-: KPP (Z Left-Z Right) /2 8% (Z Left - Z Right)
Y+: FRAFIR (Y _Left+Y Right) /2
Y-: BUEEARSFIR (Y Left-Y Right) /2 8% (Y Left-Y Right)
W, SR INTTEM T

Z Left= (Z++2Z-) B (Z++0.5%Z-)

Z Right= (Z+-Z- ) B (Z+-0.5*%Z- )

Y Left= (Y++Y-) 8¢ (Y++0.5%Y-)

Y Right= (Y+-Y-) 8{ (Y+-0.5%Y-)

% 91 W
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XFFNE UARTET, FKPATPIRR R 12 724 IR AP 8 —F, PR
SRR T A AT AN ZE B — 20 AN T8 SCUIAT, B N7 VE A% AT G R R, AR
[ A B SCER A FORE, BTEA—E, BT E.

FRATVHU 1 (1 #4525 B 88 e S, WK 5 —Fhoe L, B4 721K 028-4 Fiii,
52 P Ak R BB R B B 1 R

4. RHFRERITTE, 55 A Bk A SR ] B AN NURE AR ST A

5. WHBGEATIRFEA: ] UM Simulation $T 77— /MRIE ZE40RRY,  SOTH7 I E R
M, #KkiEF [Rail/Wheel] - [ Track] - [Irregularities] - [Uneven] - [Fromfile], %}
J5 53 A REBAT TN A CRAT: (4 72 A B [ RO 1) AS PSS AR RIS, ] 028-5.

Obgect simulation inspector

Sohvey | identfers | intal conditons | ov,n-r«-. [ snformation | Tooks
.7 (‘/-

a %

= il
mwmmﬂmoomntu. G
Track type
Even

Doeciaegisnes
@ Determrstc
"~

=5 Determinssc | List of groups

= B8
Yerscol rreguierites

Ci'\Users Pubic' Documents UM Software Lab \Unmversal Mechanism \8'rw/'AS_Sm{_z. way =
Qght ral | €' Users PublicDocuments UM Softmare LabYnwversal Mecharssn 8 irwAS_Somy_z.way =
Fackr
Latersl rregulsrdes
Leftrad Ci'Users Publc Documents UM Software Lab \Uneversal Mechanism \8\rwAS_Jam{_y.way =
Rught ral Ci'Users Public' Documents UM Software Lab \Untversal Machanism 8w AS_Sary_y way =

Integaton Message Close
028-5

Fsz, UM ] DLH SEARAE 107 iR A BEE AP IRE A, 7R 028-3 Fil, H#E LA
T [ Generate horizontal and vertical irregularities], 272 HRIESE—FE L A4t
JSAT BT R DU ANFEAS, 7R 77 b A o DEIE DY N AS PR, A A S Bk #2 [ Save irregularity
goup *.tigl, RN —HARTFIREEA, & 028-6.
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mechanism Q =) 55

loar
| el
L bl | Show all J
Sogepofe < ; 9] Autocorraction of lencth
| Save irregularity group “tig
Estimation of irregularities ...
- T
w2l :
s
al
I} "
0 00 8% X0 1600 2000 290 2200
s
"nerate horzons ‘5"4! L
/e » = M 5y
R
~| SR SIS : STOONEIN .. OIS . NPT | INSTOT. : IVOSONE . SN

& 028-6
XEE, BATEMHE, TLUR A —8 I, &) R0 T B B AN E ) 25
(Factor) AT ASFIMEME, w1kl 028-7.

—_— Ay | e
Track | profies | Contact | Forces | speed|
Imumlmmlmamm.m

Track type

" Even @ Uneven
Type of irregularities

© From file (©) Deterministic

R

GI B
I ierme dmeibimn .

. o LO2d group of irregularities from ﬁlwh_

'gyw\FRA_Class_5_3000m\FRA_Class_5 Z_Left.way ﬂ \
Right rai D: \Universal Mechanism\UM Working\yw\FRA_Class_5_3000m\FRA_Class_5 Z_Right.way =)
Factor 1
Lateral iregulanties
Leftrai D: \Universal Mechanism{UM Workingyw\FRA_Class_5_3000mRA_Class_5 Y_Left.way = ‘
Right rail D:\Universal Mechanism\UM Working\yw FRA_Class_S_3000mFRA_Class_S Y_Right.way 2 |
Factor L1 2 EFEE

028-7
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029. UM E/ D. Ratio R ERBEE ?

6 TR R OB BN S T — A AR AR
£ UM Loco Bk, 44—/ 1Y D. Ratio 14845, 1Kl 029-1, AV KEFELR4
&L
B Wizard of variables ==

| Track coordinate system | Railway vehide | Reactions | Coordinates | Solver parameters | All forces | Identifiers | Bushing | Spring |
| Variabies for group of bodies | T-Forces | Jont forces | Bipolar forces | Anguiar varisbes | Linear vanables | Expression | RaifVibee!

= M acs Selected
= [ Left wheels wset 1left
[¥] wset 1left
[ wset 2left foane et
=[] Right wheels Ny Leading force
[ wset 1right dyRai Lateral rai deflection under wheel
[ wset 2right dzRal Vertical ral defiection under whee!
dPhiRai Torsional rail deflection under wheel
I | D.Ratio(W/R) Rai/wheel dynamic ratio |
| dyTrack Value of horizontal rregularity under the wheel
dzTrack value of vertical iregularity under the wheel
DerivYTrack Derivative of Y irregularities

029-1
BAVTH B B i) ACA B, WB EHLL TN, 4 —HBENA TIFEA, W5 —
XA AE ) D.Ratio $8bR, RS KIIXNEFREIEG 7, FOHIEALE x # (y=0), W

K 029-2.
e I

DRasotwm).. o4l : ; ‘H {]
)

Ml

|

T eV

"\‘l f “ Lfllf") M

029-2
XA A2

FAVFT I B SCRY 25 )\ & 25 183 TH (& “D.Ratio”), X A KT e b FELH LI,
& 029-3.
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D.ratio (W/R) Dynamic factor on the rail/wheel level. The value is computed accord-
ing to the formula (F, — Fq)/F3o. Where F7 is the total v stical forge in
the track SC. F 15 the static load for a wheel. IS

029-3
AL R IL, TR PRI R R PR [0 T B 3h ) R (BN E-F e D /R, X A
P e 2 A i i S AR o i 2R P X R R
FHRERXAN AC4 ZHh 4B, E R HT S RO X AR BT O G 0] XASKERR, Tl 029-
4, WMALRUAT A ER EAR . B, WA 029-2 KSR

Object simulation inspector

| Solver | Identifiers |Ir1itia| conditions | Object variables | Rail Wheel | KVA | Information

List of identifiers | identifier control
=3 E acd
Whole list
MName Expression Value Comment
wi a0
1 3.29
|2 371
bfrc_damper_I0 0.7 Length of damper

029-4
2, ATIEBRIZAS 2T B e A 2 2
A B 029-4, X BT LATHE RS R AR A B, JF AT IEFEAT Y D. Ratio $RFR1HE Y
*ﬂ“@ WEE X R R T A FZ0.

Object simulation inspector
| Solver | Identifiers | Initial conditions | Object variables | Rail/Wheel |xyA | Information | Tools |

=8 %72
[ Tradk [ Profies | Contact [Forces | Speed
| Contact forces | Friction | Static loads

y ’ se these values for calculation of dynamic ratio;

Nr WSet Left wheel Right wheel

1 214.83 107.42 107.42

2 192,28 96.14 96.14
029-5
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’jﬁiZF HEERZR, WK 029-6, AL x b LT Es, AHER T .

= Plots =Tos]

Variables }
v Mo retowR)...
¢ Woratowr)... |

& 029-6
H2, FATPIE RS CBIE 24080 /7 5% GE 1T 2 Al 56 %8 2 Ve GB 5599-85.pdf) <F
REWBREEAEXFIR? EAEK 029-7.

3.3.3.1 R4 %E ALk 'I!A.v\&ﬁ'k-"{-‘?- NEFF G LA R A
W

e N o I T A R R P S Ny )
4 PRE
£ S O()() ............................................................ (8)
P
tp AP o kAR R, KN
P e AR LI R A5 A 1AL TR, KN
029-7

AR, X5 UM B D. Ratio HAME . 4 FrldE (Ao EZER—F),
I AP E AR R —2), — MR R —/NMEFR, - H>0.

2, £ UM BN 58 SRR R B Ik 3 Fa A ?

] 029-8, HALAIEA A ER I TER IR R,

S
JR
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Track coordinate system IRdnayvehde IReacm Coordinates ]deerparamem All forces [wmhﬁus]mLSm_l
Variables for group of bodies | T-Forces | Joint forces | Bipolar forces | Anguiar variables | Linear variables | Expression | Rai/Wheel
= [W] acs Selected (total 2)
= . H wset lleft wset lncn
~
| Name Comment &
= Variables for wheel
CSafety Deraiment safety factor (Rus)
CSafetyRefined Refined safety factor (rus)
YRLN) Nadal criterion
Weinstock Weinstock criterion ||
SFC Combined safety factor
2Liftng Wheel iftng 3
ZLiftingRelative Relative wheel ifting
ps Angle of attack
Fx Total longitudnal force
) L
ugoo Total vertical force |
Frame force
Ny Leadng force -
|| € m »
1 pA
Q(V){wset 1left, ...) || Total vertical force (wset 1left, ...)
Q)1 ’
Qv)_1rr
029-8

X5, V3] Expression UL, WRKIKBINUANEERT (-, +, /, abs), 70 5l4#% Kl 029-
9 Frni AR B Q(V)_11 Al Q(V)_1r HE AN AL E
x1=Q(V)_11-Q(V)_1r
x2=Q(V)_11+Q(V)_Ir
x3=x1/x2
x4 = abs (x3)
BJEAREI x4 AR U2 RAVE R ERECE, XEAT e Eda Mein&i.

%ﬂ;
©
]
=



universal Tongsuan
[ ]
L]‘ mechanism Q I=] %:

.vmmmamlrmlmm Bipolar forces | Anguiar variables | Linear Expression
WIHIIIIIIIIIIII.
[+ ][=][=](x]

| "
2| By | P21t o | +

(sige) (e [in ) [ex0)
(22 sin) (cos] obs] oo |

i@5599-l985

& 029-9

W BT QU A8 B AR AR EIE A K E L, R, 5 D. Ratio fabrxt L4l 029-
10o

Ak
T

& 029-10
UVEH, R VIR RESRSS, HiREL A B REHE AR,

BUEBRA TR e — Mgk Lo, A THPUEAR IR, &EPUERFNIE LA
) IELEE T A, G 029-11,

3
©
®©
=
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i = =
mechanism g EiE=A

200D [~ . - v - +

TS OO0 [~

SOOI |-

SO R SRR R S SRV S

o
Sl

029-11
B TR, e R, BREBBCR LTGRO 0, il 029-12. KL A B H T
B, ANAPAE—MIEE S —Mdk. mxt TR, HRPiwwsh, WFEshdsehd,
D. Ratio SZFRFARI B /& X AN o

=] Plot= s ==
s | A
7 I SRR -
N |
| i
n‘lu."l.un Jz I| | II ||I|II n Jnlun
: |J A
i
|- R

029-12
T bt ] DL s 25 25 A5 U N [R] — AN FE [ AN P IRE A CR TR 1)) 19 00 Sk S,
X 51 B K
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030. Hf¥ ANSYS BEI AN UM #f4:?

BEIHE (RE—K)

I EZ50 UM Bifb e, 2123 B X2/ um.mac.

| HEERE » Windows (C:) » Program Files » UM Software Lab » Universal Mechanism » 8 » bin

=% BMES =3 Al
|_| graphres.rsc 2017/2/22 13:53 RSC 0% 1KB
M grddiag.exe 2016/8/24 18:07  MAEAK 935 KB
'-‘ gsremote.exe 2016/8/24 18:08 4031 K8
| | KompasimageToUM64.rtw 2015/3/2 19:16 086 KB
"] KompasimageToUMvB.rtw 2006/6/21 17:18  RTW 3%it 462 KB
| | KompasimageToUMvBp.rtw 2012/7/20 10:21 558 KB
|| KompasToUCFv7p8.rtw 2006/6/21 17:16 462 KB
| | KompasToUCFv8p.rtw 2007/12/10 17:20 522 K8
] libeay32.dll 2016/8/24 18:04 1051 KB
“:e NASTRAN_UM.exe 2016/8/24 18:06 042 KB
|| obsidium64.dll 2016/8/12 13:47 255 K8
¥ SldWorksToUM.exe 2016/8/24 18:05 551 KB
¥ SldWorksToUM2009.exe 2016/8/24 18:05 581 KB
3 o oo o
I _ um.mac 5KB
| um.rsc 219 KB

[ 030-1

2. ik, G, HEHEARITH M umemace, KR B B SR

cmeel, =, INTRFACE
d,all,all, 1

nsle

pfact, 1, base, wave
finish

cmdel, INTRFACE
_MUODES=

_LIMPM=

_ECalc=

fdelete, subelem, sub

v TR s, o

*endif

_CHEARG=
DPAR=

NCOUNT =
NUMNCDE , .
STROOF = [l

<

030-2
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3. K LLHE A R ERAT B O T SO R AT (SERRER 3 R P ANSYS_UML.exe %
7, IrRfE. IR BABUR, PR SR 21N E, BEOF R

cmsel, s, INTRFACE
d,all,all, 1l

nsle

pfact, 1, base, wave
finish

emdel, INTRFACE
_NNODES=

_LIMFN=

_ECale=

fdelete, subelem, sub

Jevs, T Software Lab\Universal Nechanism\8'bin| NSRS

*andif

NUMNODE = ; —
STRDO= - BIENEE

030-3
BB U 3 umamac ZH %] ANSYS BAFH) apdl SO

i+EHl, » 2= (D) » Program Files » ANSYSInc » vi60 » ansys » apdl

aF ~ =g s

-~

£ v EXHM =5 FN

| 7] TOLOOP.MAC 2014/12/4 7:24 MAC 3745 8 KB
|| TOPITER.MAC 2014/12/4 7:24 MAC 345 5 KB
| 7| TOPLOT.MAC 2014/12/4 7:24 MAC 3745 3 KB
| 7] TORQ2D.MAC 2014/12/4 7:24 MAC 345 7 KB
| 7] TORQC2D.MAC 2014/12/4 7:24 MAC 3% 8 KB
| 7] TORQSUM.MAC 2014/12/4 7:24 MAC 324 13 KB
| 7] TRANSMIT.MAC 2014/12/4 7:24 MAC 324 6 KB
L_x TZAMESH.MAC 2014/12/4 7:24 MAC 3745 4 KB
| 7| TZDELE.MAC 2014/12/4 7:24 MAC 3745 2 KB

| 7] TZEGEN.MAC

2014/12/4 7:24 MAC 345 11 KB

e (V¥ e 1

2017/10/23 11:11 MAC 4%

Z01%) : p-g == ’
|| umsensors.mac 2006/9/5 9:21 MAC 374 1KB
| 7] UXC7.MAC 2014/12/4 7:24 MAC 374 5KB
7] UXE7Z.MAC 2014/12/4 7:24 MAC 37 s Elads
|7 UXP7.MAC 2014/12/4 7:24 MAC 325 ) 4 KB

[# 030-4
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=. ANSYS ## 5+ 4

1. 7€ UM HIBEB A (A 2 23517, #8315 2149 T PlatformShell63Demo.ans .

I EEFERE » Windows (C) » BF » &F » L3S » UM Software Lab + Universal Mechanism » B » SAMPLES » Flex » Platform I

=k L fodal - | ) ]
@ grinfofss 20 7 UM Flexible Sub 112 KB
(3 inputfss 20 LM Flexible Sub 1420 KB
Bfnpﬂtﬁum 20 7:15 UM Flexible Sub.. 1719 KB
= Platform.avi 2017/10/6 15:58 AV ¥t 0 KB L
| Platiormshelisapemo.ans 2006/1/17 13:23  ANS 308 3 KB I EIEE

grinfo.fss 2017/10/6 15:57 UM Flexible Sub... 112 KB

input.fss 2009/5/21 1717 UM Flexible Sub... 1429 KB

input.fum 2009/5/21 17:15 UM Flexible Sub... 1719 KB
030-6

2. HICHEARSTH, v, 2HERFAMmSMERNERRS NS, 11, 105 F1 111 =%
B 6T N BT O SR S (T DORE T A S B R R T AD, A umemac 7 dy 43T
WASTHE, BMEoN (10), FERMENETFREM (1),

| PlatformShell63Demo.ans - i2=4 — O X
IR H|ES|((E) BIN(0) =E(NV) EEIH)

'Points of mount of motor

HPTCREATE, AREA, 11, 201, COORD, —0. 085, —0. 054, HeightBeam
HPTCREATE, AREA, 11, 202, COORD, —0. 085, 0. 085, HeightBeam

HPTCREATE, AREA, 11, 203, COORD, 0. 0006, 0. 085, HeightBeam

HPTCREATE, AREA, 11, 204, COORD, 0. 0006, —0. 054, HeightBeam

AMESH, 11
IMMED, ON

EPLOT

KSEL, A, ,, 105
KSEL, A, ;, 111




universal
mechanism

th

e

oA

Tongsuan

Ay

0T

3. 1817 ANSYS, wEIF T/EHZ, EFZH File—Read input from..., %234
PlatformShell63Demo.ans, & OK, HZHJTE@EAEAHE.

Read File .
Fead input fram Directaries:
|PIatformSheII53Demo.ans b hzampleshflexhplatform
: Cancel
grinfo.fss - [= UM Saftware La =
input.fzz :
input fum B&Uanwersal tect Help
= Samples =
[==r Flex R
| jl B= Platfarm -
||
| List Filez aof Type: Drives:
Il [ Files =) = =z ~|  Metwork..
|
|
| Optional line number or label
|
[~ Copy input to database log
030-8

=. ANSYS UM X #3#

1. f ANSYS & ks,

2 Hzhift ANSYS UM.exe ##f2 7 AL1H (X 2 BB

M um.mac AP H P WARBMREEEAA R, WFER UM 223 H x5, B 04
ANSYS UM.exe, X diizfTRIAT; SZfr b ANSYS UM.exe & A] LIS F UM 4T HD.

2. {E File 1[I IEFESS IR A Platform.rst, #A)52)1% Save to the same directory, fx

72 [F— H 3%

-
fy Creating data set for simulation of flexible body

File | Optianz I Sen30r3|

AMSYS results file [*rat):
E:“IMFEM'\Platform.rst

E o the same directory

arger directony:

E:AUMFEMAPlatfarm =
Process: Creating of generalized stiffnezs matrix
[ Create J [ Clage l o EIERRE

& 030-9
% 103 W
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3. YI#:3] Options Ti[f, “2)i% Normalize modes 1 Exclude rigid body modes, &
B 0.3 (AU NAICT 0.3Hz KINWIAERERS, AIEH0, S OK, #HATHRASIERL
FHABRMIARLES o

i ———— — ]
fyy Creating data set for simulation of flexible budyu- u
File Options | Sensu:urs| I

ranzstarmations

Mormalize modes
Exclude rigid body modes
Frequency: 0,300 ‘m

Process: Creating of generalized stiffness matrix

I Create | [ Cloze ] i EIEERE

030-10

4. IR, s OK.

L Creating data set for simulation of flexible body 2|

File | Options | Sensors |
Transformations
[V] Normalize modes

Ansys_um

-

6 rigid body modes are deleted from the transformed
data set

Process: Creating of generalized stiffness matrix

[ Create ] [ Close ] S EIERRE

& 030-11
5. #HIRR, A OK.
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£y Creating data set for simulation of flexible body | I

File Options I Sensors ]

Transformations
[¥] Normalize modes
[¥] Exclu

Freq nsys_um

Data saved

Process: Creating of generalized stiffness matrix
030-12
6. XFEHUAER T UM 75 ZE 1A input.fss.

IHHHI. » TH#E(E) » UMFEM » Platform I
=ZEN 1E(M #EEIH)

I E=3 FEit=

2

=i BB =R Fh
II_I input.fss I 2017/10/23 11:33  FSS 3Z4& . 1425 I{B| .
| | (, EIELR
030-13
9. $A UM

1. 1247 UM Input 2%,

2. EFZEMIBTIR Subsytems, 450U s NS EbE, WII—4F &%

3. M Type FHi3ZH.rFi% 4% Linear FEM Subsystem, 4RI 612 [ Platform 2\ (V1
BT SRR input.fss, UM PR51 1 H BT 7E ST A FRD o

o0 opeat Vil e & |[f]S b m

[# 030-14

% 105 W
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031. WK ABAQUS RIS A UM B2

A% ABAQUS 6.12-1 fii A<,
. M QQ HETFE UM ABAQUS.rar, fEFIAM; 1217 ABAQUS, T /wplEiAY
ABAQUS.cae, 41 031-1.

] Fle Model Viewport View Seed Mesh Adaptivity Feature Iools Plug-ins Help A?

DEE=Sd & b “RENLE AR % @U@ B0 @S0 0@ e K R,
: 2| Mesh defaults
Model | Results | Module: [ Mesh [] Modek[Model-1 [ Object:® Assembly © Part[:
/& Model Database Hsm = ’Q’*l LJ [l .
=48 Models (1) - i s
£ Model-1 5
@y Parts (1)
@7 Materials (1)
& Calibrations &
# % Sections (1) s —
& Profiles
4§ Assembly
of Steps (1)
B Field Output Requests
B History Output Requests
[+ Time Points
By ALE Adaptive Mesh Constraints
‘G Interactions
E Interaction Properties
#{ Contact Controls
4 Contact Initializations
€ Contact Stabilizations

)
@«]] Constraints (4) 7@'7

m

{E Connector Sections

@ F Fields
Py Amplitudes
[ Loads
L 8Cs
[ Predefined Fields
Remeshing Rules
X Optimization Tasks
I, Sketches

4 Annotations L4
=%% Analysis
2 Jobs

pA
B adantivit Drocessas 4 PS simuLIR
{ [ The model database "E:\UMFEM\ABAQUSN\ABAQUS.cae" has been opened.

o EE

031-1

B — /N Mr2P, EFE Linear perturbation- Frequency .

Procedure type: § Linear perturbation H

Static, Linear perturbation
Steady-state dynamics, Direct

Substructure generation

031-2
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3\ unit_l: COlltllllle,

AR NS

20,

Name: Step-1

Type: Frequency

Basic |

Other |

Description:
Nigeom: Off

Eigensolver: @ Lanczos

() Subspace

Number of eigenvalues requested:

© AMS
) All in frequency range

© Value: 20 I

|| Frequency shift (cycles/time)

)4 %] Other

031-3

VI, &P Mass, A5 A OK.

Name: Step-1

Type: Frequency

el Other |

Equation Solver
Matrix storage:

aming: |

@ Symmetric

Normalize eigenvectors by: |

) Displacement @ Mass

| Evaluate dependent properties at frequency:

[ 031-4

5. WHEILFZM, %H Mechanical-Displacement/Rotation.

R Sections (1)
# Profiles
# ﬁ Assembly
Hof% Steps (2)
# o= Initial
o™ Step-1
# B Field Output Requests (1)
Bt History Output Requests
fn ALE Adaptive Mesh Constraints

L Interactions
J

b

g - d Fields

i e ——
5> Create Boundary Co

Name: BC-1

Step-1 E'

Step: b
Procedure: Frequency
| Category Types for Selected Step

| @ Mechanical

m

| Electrical/Magnetic
") Other

Secondary base

[# 031-5
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6. /il Continue, #&/~ZE1EFEH bR X 45k,

(@[] select regions for the boundary condition ( (7] Create set: Set-1 , L ﬁ@
& 031-6
7. it Sets, MEESFIFR A EFE Part-1-1IN, 1% p5 8L PUAN I T ¥ 345 o (A
i [P A 5 5 B B R RS AR T R B R, B R ERIAIAL D

Eligible Sets
Sets below may contain vertices, edges, faces, cells or nodes.
Name filter: ’ ‘ :Q"
Name Type
Part-1-1.IN2 Node
Part-1-1.IN3 Node

031-7

8+ mili Continue, 2JiE="MPM=FzhEHHE CF TRy, nfaaad
Mass s HURFBRIAL, 17 B3 SCAAR BT i mE N R, Attt A aik =F2h B t
FE).

2= Edit Boundary Condition

MName: BC-1

Type:  Displacement/Rotation
Step: Step-1 (Frequency)
Region: Part-1-1IN

CSYS: (Global) [ L
—
Ui
uz
Uz
UR2
UR3

031-8
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9. ity OK, VIHeBIZRAENLIES, 7T LA 2P0 1 A9 20 A0 ], 3 DY A g i A1 1 2
FHE UM B A B /e 7

031-9

10, GUEESE —Nr#r2P, 4% Linear perturbation-Substructure generation.

Name: Step-2
Insert new step after
Initial

Procedure typeI Linear perturbation :] I

Modal dynamics -

Random response

Response spectrum

Static, Linear perturbation
Steady-state dynamics, Direct

m

Steady-state dynamics, Modal
Steady-state dynamics, Subspace

Substructure generation -
| Continue.. | o) -, BT
031-10

% 109 W
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1. WEWT:

Name: Step-2

Type: Substructure generanon

Opnons I Damping

Description:

Substructure identifier: Z 1 I

Nigeom: Off

Recovery Region

[V] Evaluate recovery nllatrix for:

© Whole model (j} Region:

031-11

PI#3] Options T, Z&EMK 031-12, FFEMRGXE AME [1, 20, 1].

Name: Step-2

Type: Substructure generation
Basic | Options | Damping
Generation Options

|| Compute gravity load vectors

[¥] Compute reduced mass matrix

regu uctur, ing matrix

_ Compute reduced viscous damping matrix
[ Evaluate frequency-dependent properties at frequency:

Retained Eigenmodes

| |¥! Specify retained eigenmodes by: |

© Mode range () Frequency range

Data

Start End
Mode Mode Increment

& 031-12
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13. WHEIBFALEIE, #%FE Mechanical-Retained nodal dofs.

Name: |BC-2 ‘

Step: ?Step-Z E”
Procedure: Substructure generation
Category Types for Selected Step
© Mechanical Symmetry/Antisymmetry/Encastre
Fluid Displacement/Rotation |
I R Retained nodal dofs
ciccinica viay cul |

) Other ‘

031-13

P H4E Part-1-1.IN,

Eligible Sets

Sets below may contain vertices, edges, faces, cells or nodes.

Name filter: \ | o

Part-1-1.IN2 Node ’

[ 031-14

LR =AT A=A s B .

> Edi Boundery Condiic RN
w
Mame: BC-2

Type:  Retained nodal dofs

Step:  Step-2 (Substructure generation)

Region: Part-1-1.IN
U1

W] uz2
¥ U3

UR1
UR2
UR3

)
—FJ _.j.'r r"’"’

031-15
111 o
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16 g —/MIEATLS, HdiRiIFIERE Model.
Mame: Job-1

Sofrce: | Model [+|
EE———

031-16

17 fTIAES gwtEds, fidi Write Input, 425% Job-Linp 14

Type Status
Model-1 Full Analysis None

031-17
18+ FHICFAITIHF Job-Linp S, 1EE—o#rbi)s —1THRTENS
*ELEMENT MATRIX OUTPUT, MASS=YES, ELSET=Part-1-1_All
*NODE FILE
U

*Restart, write, frequency=0
**

*= FIELD OUTPUT: F-Output-1
w*

Lz il ari ot ) o-DRECRLE
RRLERENT WATRIX OUTFUT, MASG=YES
eNODE FILE

ok
+* STEP: Step~Z )
o Fl

*Step, name=Step-2

AN ZATH

B 031-18

19 26 A Wb fe i —AT BRI S5 N — A7 20 -

*SUBSTRUCTURE MATRIX OUTPUT, STIFFNESS=YES,
RECOVERY=YES

% 112 W

MASS=YES,
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1580 1
*Damping Controls, structural=CONBINED, viscous=COMBINED
*Rctamed Nodal Dofs

_.Ll{""l'RIL‘TURE IMRZ‘\ OUTPUT, STIFFRESS=YES, HASS=YES, RECOVERY=YES

& 031-19

20~ PRAFELN, Hidr4 9 ABAQUS.inp.
BB 5 EAT 55, B EE RIE Input file, 13 ABAQUS.inp, £l Continue.
L Create Job N SN

| Name: | ABAQUS

[ 031-20

22, A LLAEKE B %04E Data Check, F$E32/F5: Submit.

File:ABAQUS.inp Full Analysi . Completed
Model-1 Full Analysis None
031-21
VR ESEEE, 1817 UM %35 H 3 R ABAQUS UM _XES8.exe, 3Hl ABAQUS 4
R ABAQUS.fil, ZJi% Save to the same directory, [H € X #FM&E, i Create.
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nulation of flexible body

’i%; Crea-tfng data set for s

Paths to data
Path to file * fil:

E:AUMFEMAABAQUSANABAQUS. i

\UMFEMA\ABAQUS B3]

Data was calculated by programm
@ Abaqus 6.12-1

Description
Infarmation input .
Solution name: Lei

Comment: TonngSuar

Date and time S
@ Data file Date (dd:mm;yyyyl:  103.08.2017 \
& 2 :
Sopen Time (hhmmssl  |14:38:26 |
) Enter ‘ '

I Close o Bl

031-22
24, BRI R R, SRR, A inputfum SCHE, XA AT SN
input.fss ' fF.

b
S

i il
Abagus_um_xe8 u

Data saved

031-23
25. 1247 UM Input 27, EFEH Tools-Wizard of flexible subsystems, Jfis A\

input.fum {4,
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L:“ universal /‘”5 o
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= -

|

Al

i
il

031-24
26, YI#2] Solution 71, X AT AW EE— BB HO PR

27. ‘Ai% Save to the same directory, “2Ji% Exclude rigid body modes, % & & 1LMR
0.3Hz, #RJ5 kil Transform.

© Wizar of fexiie subsysteme: Lo
.| a B\ %

HNE Semn x

SEw EH + A€o e

Trarsformatons

Modes |5 5C | metason of5C

031-25
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28, FH I N IEAR, KK TE OK, OK.

UM - Chject data input

data set

6 rigid body modes are deleted from the transformed

UM - Chject data input

Data conversion complete

031-26

29, KK i Save as, Save, OK, f£f7 input.fss 314,

subsytems.

Save flexible subsystem data

“Animation of modes
Ampiitude Rate
] 1
Frame per 1/4 period: g '4
Animate |
'Tvansformnbor*s
Modes. | shft SC | Rotaton of SC |
Exciude rigid body modes
*

| Path to subsystem data
1:\ABAQUS)

[_sae |

Smplfied

SR J5 7= 14] Wizard of flexible

15. transtormed, 145.784
16, ransformed, 167,122

UM - Chject data input

Data saved

& 031-27
30, HiE— UM =AY

ABAQUS (U345,

% 116 W
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032. Gnfar¥éy i HE A PR A HdE ?

ik

1. iZ47 UM Simulation f£/% .

2. EFSEH Tools—Graphic window, ] —M2EE .

032-1
3. fELLEIE DEMBIH K SAR, %FE% Load from file.
Plots
Variables 1

| = Options...

Edit...

Delete

(=)

Copy as diagram to active MS Excel book
Copy as table to active MS Excel book  Ctrl+T ¥ . . . ...t
Filter

Calculate statistical data
Copy to clipboard
Copy as static variables

= Load from file.. I

= Hie..

Use variable for x-axis values

................................

Use time for x-axis values

Delete all : 3
Select all Ctrl+A

Refresh automatically "
0.4

032-2
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4 58 SCPE A% e AL BT lﬁIﬁFﬁﬁﬁlE’]E&é ifii’#I#%ﬁ*.way(Eﬁ%ﬁ* txt)o

O a7 ——— ——
GO" ). « DATA (D) » Universal Mechanism » UM Working » rw » CRH2017 ~ |45 || == crrzoi- ol
E|n - R Ex .0 @
hUuM7~ =

Bums

CRH2017_Y_Leftway

4o CON' | (5 cRi2017 ¥ Right.ws:
Matla

4 b [ CRH2017_Z Leftway

s L =4

b News

=R A

S RET - < am '

REEE(N): CRH2017_Z Lefrway -

*way)!

A 0.2 0.6 os e e ey e e
CSV-files (“.csv)

Calculate /= ¢ ofF)lEsael (mar)

Railway wheer prf e wrp{f

Rail profiles (*.rpf)

032-3

5. AP, mAHTIR, InEE4 K

varavies
Bl [N

- Bl

2079.7 0.003247

[ 032-4

6 FEL I I Ak P IR SR 2, AR, R HEAH I S BT Y 28 Excel B TXT.
F.f‘A ,

Wi '

ptions...

Edit...
fii Delete Del
r Copy as table to active MS Excel book Ctrl+T
FITeeT T
Calculate statistical data
Copy to clipboard Ctrl+C
Copy as static variables Ctrl+5S

E1 sSave to file...
DS Variaple Tor x-axis values

Use time for x-axis values

o

032-5
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1. 1247 UM Simulation 7%/
3. WEMIEANTZEE N Uneven, SR G INZERASTFIEEA

' Mode! and parameters | Macrogeometry | Ieguiarives | Image |

Yra¢ m ...............

_ Even © Uneven
Type of rregularities

@ From file Deterministic () Identifiers

Fies | Deterministic | Identifiers | List of groups
a
rregularities

Left rail | C:\Wsers\Public\Documents\UM Software Lab\Universal Mechanism\8\yw\CRH2017\CRH2017_2_Left.way
Right rad | C:\WUsers Public\Documents UM Software Lab\Universal Mechanism\8\yrw \CRH2017\CRH2017_Z_Right. way
Factor i1

Lateral rreg.ulanhs

Left rail C Wsers'Public\Documents UM Software Lab\Universal Mechanism\8Yyw\CRH2017\CRH2017_Y_Left. way
Right rai | [c: \Jsers‘PLbic‘OqumnBV.M Software Lab\UrwersaI Medvmm\BVwWZDﬂ\CRHZOU Y R@\t way
Factar 1 L R

032-6

4, S T HAZEPR Show irregularities 27~ AN Pl

Create irregularites

Analysis of irregularities” . FIZIiE

& 032-7

5 TT? llﬁ’ﬁ_ﬁ DJ@EP% FEAR, SAe, AN SRR H 2 Excel B TXT,

i Delate

Copy as diagram to active MS Excel book Ctri+E

tab! i b Ctrls
mm
3 Copy to clipboard CtrlsC
Copy as static variables Ctri+S

Save to file...

Use variable for x-axis values

Use time for x-axis values

Delete al

Select all Ctri+A
Refresh automatically

Hide/Show »

Position 4

& 032-8
% 119 W
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033. f&H: UM Input B UM Simulation F2F A BE IE BT A &

) REHEIR . B dln A N B P AEIZ 4T UM Input B¢ UM Simulation 38 252 745 1 TAE )
)R, W 033-1.

Er UM Input

@ UM Input BE4=1FT4E

Windows BILES FRE A Bt Sz a e R 2.
2 LUSBHISERRRS = A0ER
2> XiARER

(v =EEEEhsaEEs

033-1
B REBR R X2 1T 22 i I Ad B CRp il e FE S [ 7 2R3 ) 0 24 i
G E A T R A B, 3EE UM B R AE R
I DLRTIE Bk o) R - —
S — AN BTy BT 1) TV

1. FTf Windows R4 1 “FEHEAR ", KE“HFKFSCH Pk P RREZE”, i
033-2,

R I B3 R G 1T SRR Ao, DAEFRAT]

BEEITEINIRE 85 &

W ==comnss
e D |

' ﬁ“; “:“ —-gt'l

et e BTV e 2 D

033-2
2. EFECH IR BT n ek R A ik P e B B AR P, Wl 033-3.
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BRI
EwAERE | B iEnmieE~ES | B 8 Windows B8
ZRIEH
® srrEErRERERY
033-3
3. EFRRIE— AN P e AR AN B E R INET R P, Wk 03344,
FEIERS SR E AR

== X Guest
Eiiiﬂ = || SEeEEEE

Sl s o Py

f-C oo Lok
W SEEsE
SR ~FEFNAS DI

& 033-4

IN—ANFR 4, JEadieggmk . Wik 33-5. 33-6. MR R B
FIF P P R 223 i, R 033-5 iR BB B R S 1y, LAMFAE 2 a8 HIBR .

.@O. R« BERS ) EEES » wRERS v |4 || wEenme 3

RN HEIERPAE

[ |

o HREA(S)
RSB I EA S NRE IR B A ReES T NS SN R0,
sERN)

EEESTENNRSSEN  JUSCERENTY. NERTEE . TEeEREEREas SR a2
RSB RS EanwA,

RNBUEAREBEPESTES,

P LB~

[ e~ | R -

033-5
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: 5w . SN S
@4\"%« AEwS ) BEES v [ 4 || e ol

imiES REXHK,

' v v NewAccount
- I"E
u zEEr fonr
gt Guest
| pi| =EsCHER
033-6

5. BTE, DIEBH AR APk, i 033-7 F1E 033-8.

R

REHETEI

EAER tHRAR (W)
xRl
AN $E(0)

BEFRAR, |

ERFEHR)

033-7

033-8
6. HHBHWHIPIK P HANRGE, KD UM K42 EBKZ T umiput.exe DL K
umsimul.exe RN E 22388040, WERITTIEH E17, 1 033-9, F P aliE i A e
Sl RE T A, DMEESAER .

% 122 W
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mechanism

/’5 Tongs uan

I\ t HEHL » ZBEEE (C) » Program Files » UM Software Lab » Universal Mechanism » 8343 » bin » I

B2FET > HE v FENEsE Q{éﬂg?é

E=4 5N ord=) i K
|| umfum2007.alt 2012/12/9 12:21 10 KB
umfum?2010.alt 2012/12/9 12:21 10 KB
BEE | umfum2012.alt 2014/5/20 14:49 10 KB
|| umfum2016.alt 2018/8/3 12:48 10 KB
| umfumNX12.alt 2018/8/3 19:43 8 KB
|| umfumNX80.alt 2012/11/23 18:45 8 KB
|| umfumNX90.alt 2016/6/11 13:01 8 K8
uminput.enu 2019/3/28 17:07 7,044 KB
) uminput UQJ:EE*EE}_‘_ 2019/3/28 17:10 7,791 KB
£) UMManager 2016/8,’24 18:06 389 KB
__| UMModelEncoder.enu 2014/10/4 14:58 48 KB
B @ UMModelEncoder 2016/8/24 18:05 3,399 KB
B uMRcr 2018/12/3 13:11 2,789 KB
__| umsensors.mac 2006/9/5 9:21 1KB
__ UMServer.enu 2015/5/4 16:51 259 KB
£2J UMServer 2016/8/24 18:05 4,699 KB
© UMServerStarter 2016/8/24 18:05 RS 377 KB
__| UmSetup.enu 2012/11/5 16:25 ENU 3245 97 KB
! UmSetup 2016/9/1 19:49 AR 456 KB
= : 2019/4/5 9:51 g3 7,259 KB
umsimul | E%IE*BDE}%— 2019/4/5 10:00 25 12,557 KB
umsolver 2019/4/2 17:48 REEE 7,875 KB
__| versions 2019/4/5 9:31 XIS 10 KB

& 033-9
WIsAT A, Wk 033-10.

Comoet i | 30 | Carfobess

([ ##2XTRE MY >

7. UM Input &7 1E

? 8w|W = w=|@r

NIRRT Ak

& 033-10



L)) uversal Yt
034. UM SHckBMEE Sk U IER A

R AN DWEEES S (UM BRIEFE) B A2 MR R aii Ay, 25 518 3
— AR, WK 034-1.

Error -

Circular reference or usage of identifier, which lies lower than the
current line

ILI'IJ.IT\HE maL v |

Mame Expression Value | [

il a0 Edit identifie

n 4

mcarbody |

Mame: |1'?1 |

Ean

[ R o R o |

mframe

Expression: |9.8 1¥(mcarbody /3 +mframe/4) C |

Comment: |

| <
034-1
B RRJE R - 3 2 B T £zl (I RIB A5 IS 455 mearbody #1 mframe £ T H T 57,
X IFAFEE LR AR 4
FRRINEE: SIS HES mearbody FI mframe HE31F5 %) f21 (1 L J7, P X fz1 %R
B

% 124 W
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RORL, TS LR ORE IR A AN A B I ) R

2) {E Parameters W [fl, & XFRETE S fz1, I, = Accept, R/EEIE
M H| R X5 fz1, 453 H & 0 LRIEA: 9.81%(mcearbody/8+mframe/4),
X AR F 2 BB BV F 55 S5 mearbody, RFFEREMEN 0.

e

P ot R IESOR YRR TR A1 AR X I N
v R s +& 3

o R
- e
- W

i

<

<

<

< poer

A foued 1
f Bookr for

L

& 3-12

034-2
TEER: AR NFRIEZ (Expression), RAEHIAEUE (Value), fRFEFHRE N 0 Rl
ml,

P e & el o Ol .,

| ) Initialization of values
{ | Identifier | Value Comment
1| fz1 3
B
Accept Add to the sheet: Whole list -
& 034-3
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ikt fz1, & XS EMRIRIEN:

EE P [

Whole list

Name Expression Value

v0 20

fz1 0 b

_ _hst _____ —

Name Expression Value

v 20

21 2 | Expression: | 9.81%(mcarbody/8+mframe/d) |  ©
Comment:

< [ Apply | [ cancel |
034-4
LB A€ XS HAT 5 BT 21 Z 0.

0
9.81‘(mcarbo%/8+t 0

034-5
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035. UM BEEEHISHAT 5 FIRITIE

A H UM B — AR SER 5 7R 20 7 — R 77k, 25610
BHANR :
1. 377 UM 84 B3 1) AC4 Bl ZE8Mias Ay, f i /£ R 7 S35 5 51 R AR 144

B UM - Object data input - acd
File Edit Object Add Tools Help
N = M1 B Pl B @ E ‘ By 4 9 | 49 T |0 oP =0 ) UMComponent  Mates UMLoco  Car|Wheels
7 L =

o & 7 -~ K & ¢ 7% A By,

) Object ac4

2 =m

B O W& OHshm | D9 w W 2= @EF|
~ - Object
engd Curves
--F63 Variables
+.8P Attributes
-8 Subsystems
& Images
=5 Bodies
B, Joints
-#¥ Bipolar forces
- Scalar torques
-2 Linear forces
#® contact forces
-y TForces
% specal forces
@D Connections
~12a Indices
Summary
1. A

wata
(>

S[E] + 8 e

Whole list

Name Expression Value ~

vl 20

11 3.29

12 3.71

bfrc_damper_l0 0.7

bfrc_damper r  0.07

iy_axlebaox 3

mbody 3.8300000E+4

ibodyx 1,4000000E+5

ibodyy &, 2600000E+5

ibodyz 5.9900000E+5

€x1 3.7000000E+5

czl 3.7700000E+5

cphil 5500

fz1 mbody*9.5172/(1 4.9783298E

= 3.3000000E+5

cz2 3.7000000E+5

cphiz 5250

fz2 mbody*9.8141/(1 4.4147453E

c_rod 2.5000000E+7

diy 1.6400000E+4

fx [1}

m axlebax 50 b

< >

%] 035-1

2. MR SEFRIE S Local list.

=B+ f|rY [
Wwhole LLocallist.. [

I— Tree of identifiers...
Marme

035-2

3. HEXLHR, ¥ par &R SCHARAE R A H
% 127 W
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universal
h11 mechanism g I_.l’%

5 » pemim o 3o v | O o N
Bt = - (7]
=
i S S S S

My eBooks Ogre Tencent Files TencentMeetin EREANE EEN Office &
9 & !
!
|
I ~
(T): | File of parameters (*.par) -

FEE) Elig

035-3
4. B A UM R, i 22007 28005 5 5 R N FT T %L, 3 3% 2 A fRA7 1Y) par
A, BASHAT S IR,

b
=8|+ @ = Ex

Whole list

Mame Expression Value

I
() List of read identifiers

Mot found in object Changed values

A0 = 20 Y
11 =3.29

12 =3.71

1 bfrc_damper_l0 = 0.7

1 bfrc_damper_r = 0.07

kA iy_anlebox = 3

I mbody = 38300

h ibodyx = 140000

r ibodyy = 626000

~ ibodyz = 599000

v” D(l = 370000 W

| -

& 035-4
BEAE, F P A ) A HI G S A S SCAR G 4 A5 3T T ACA A SO SR TR ) input.dat SCAF,
2 with const 7 Bt, AH LM, SRR R H AR input.dat SO RANALE, RAF

QK Cancel

Eﬂﬂo
% 128 W
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th

/ ) Tongsuan
O

& » Windows-SSD (C:) » BF » 428

I

o4

GOMeshes
acd.sgr
acd.tgr

» LA » UM Software Lab » Universal Mechanism » 8 » SAMPLES » Rail Vehicles » ac4

MHF) HEE ERO)
with main; version=80 ;
type=railvehicle; autogravity=true; symbolic = false; size=1; scene=0;
objectidentifier=AC4;

BE(\V)

EE(H)

kgcolor=16777215; gridcolor=16448; axessaturation= 1.E2;
gridstep= 5 E-1; axelengthx= 3_; axelengthy= 3 ; axelengthz= 3.;

inputaos
last.ecf
) last.fin
N lastict
last.la
1 last.par
) last.rwe
lastxv
] mesh.cfg
&) abjectbmp
'j Scene -
j Scene -
"j Scene -
mj Scene -
Scene -
”j Scene -
mj Scene -
j Scene -
”j Scene -
Scene -

Railroad through forestfin
Railroad through forest.icf
Railroad through forest.par
Railroad through forest.rwc
Railroad through forestao
Railroad through village.fin
Railroad through village.icf
Railroad through village.par
Railroad through village.rwe

Railroad through village.xv

rotationstyle = z;
mousepick=false;
a={0.786070296141035 -0.1293358184702451 0.604454401508177 0 0.9778646024353
0.164476300061423 0.76867031762216};
target={-1 19 1 .04 6 71298194363059};
distance=10;

sensitivity threshold=0.050;
with const;

cnst={v0# 20);

cnst=(11# 3.29);

cnst=(12% 3.71);

cnst=(bfrc_damper_I0# 0.7# "Length of damper"),
cnst=(bfrc_damper_r# 0.07# "Typical radius");
cnst=(iy_axlebox# 3);

cnst=(mbody# 38300);

cnst=({ibodyx# 140000);

cnst=(ibodyy# 626000);

cnst=({ibodyz# 599000);

cnst=(cx1# 370000);

cnst=(cz1# 377000);

cnst=(cphi1# 5500);

cnst=(fz1# mbody*9 81*12/(11+12)/4);

cnst={cx2# 330000);

cnst=(cz2# 370000);

cnst=(cphi2# 5250),

cnst=(fz2# mbody*3 81 1/(11+12)/4);
cnst={c_rod# 25000000);

cnst=(d1y# 16400);

cnst=(fx# 0);

cnst=(m_axlebox# 50);

cnst=(ix_axlebox# 3);

cnst=(iz_axlebox# 3);

cnst=(rwheel# 0.525);

035-5
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036. AAE LA EHHEBRE,

24T UM Input R R0 ?

)RR . A H - S, A UM Input F25 41 T — BEAH (U2 A A5 2 ) 50 o 57 11 30 T

R BoRE R, i 036-1 Fras, SR KL HZE

Tm| gl k|8 G

TEAS HL i % T B AN

=y TS w B AR F

::::::

Graphic card does nor su
| complex object. Mouse

pport buffer operations or too
pick mode disabled!

e
v 60
length_bogee_smi 3.096/2 154
m_carbody 3.0000000E+4
_carbody 5.67200006+%
ycabody  1.5850000E45
z_carbody 1.5970000E+6
2g_carbody 1472
xg_carbody 1471
X% _fmg b 154
y_mg v 478
p— 1 nas

0361

W REBR R 3X e 1T VR 2 2810 A R ITIC AT XU, T A8 A5 FH ) o 1 A A1 1 8 R

+, SEOMSLE R B ETE
Bt R BAR R AT

REBLE RS .

R TTIE: TEMOT R ¥ il T AR 1 3%k B AL BE 3%
DL NVIDIA & -RA%1, HAREEM@T:

I, FESRIH A A4 AR, TSP NVIDIA 25 EAR .

58(V)
HFATU(O)
R (E)

FaRE(P)
FRREREEFSTU(S)
BUE #ERU)

El NVIDIA 25t

5 HEREERRE

Ctrl+Z

>

& 036-2
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ﬁ T(mgsuan

2. fE NVIDIA £ [HHE %58 2 3D &E
B nviDia E%uﬁﬁ

IR AR =|ME(K) 3DIRE(3) #E(H)

@z -O | O

| 1. =
=30 B8 %
EELAEWMER 0 BH, HEUBERRFNERE. S/RXLERBEREFEIN, He8m3H
HE&
=-FE]) N )
-EBFPowerfizeri B HAEZRHFALLT 3D 5 -
E2ERE EFRE
EHixERAMERE(P)
SERRER: v
=B
To8E B '
EsHiil jiates
CUDA - GPUs 25
OpenGL iE#: GPU BEaEE
—EE *x
{FERE A 3%
SR EHTE R
EERE & 3D e E
ZWTEE AA (MFAA) = .
RHER < R

036-3

- AR AERPRE, G E R UM Input, &30,
NVIDIA 438y H kKL AR S, f)a BRI ETAT .

IF i Bk RE

£

BOLERem 0 @8, ARTAERANERE. BETEANERAEON,. BEBORMER ax RS

ERATO)

BESRNCLT 30 88

seef o] 1

3 & viecnat
1. AR RS ‘Wl‘ Microsol Word
O cprogram fles\um software lab.. - R @68 |u mEwmE

MU E

LT
MR WIDIA RERRTRELXTEFNRE, S sAEAREnEaAChEE.

WERES

[& 036-4

aniﬁmuu.uamm BT Cortans 1)

Googie Crrome
2. SaiTe A A R B ) Do | 4
RITEE NVIDA 127858 -

Ll Cuicker
ey BT Windows Logon User Interface Host
o o= . UM Simulation
mew EEERER (0 B Windows Shell Experience
CUDA - GPUS RSO (%) -
OpenGL @R GIU ERLREE (k) E Microsoft 88
E- wELRRE 00 W wincowsimmersivecomrolpanel
AL EEeEER (%) = v
SRl LN (RBEESME) .
s2m ] W
SO AA (MFAR) EEERRR ()
T B 3 BRELHE, RS
e 3
s



: 5= Tongsuan
LN e 2t
037. Wf# UM B BRI 5 1E

IR R 2 BRI ATV ) 2 A X — NS, UM B TE 18 A I 2
FUFH A B E SCRVER I3 T, B2 A2 G e A 2 B W 2

TG 1. JAHE UM Input FEFF RIS BUL IR R T RGN, 7 E5E X4 SGR
B[ 7] 85 B 2 A4 SRR AR S S HUE .

SR B 6 9B Z
!

0

037-1
2. RSB S E W 037-2 fion. AL SURFNA AR 0.43m. 44 R
SR RS 1A S FE 2 2K 0.7465m (1493mm/2) 9«

General position Identifiers Inertia parameters

Identifier: |5ub51

[ 1nertial rail

|:| Testrig
Type of wheelset

(®) Standard
() Independent rotation

() single wheel Jeft) =N EThEEE

(i single wheel {right)
() Flexible wheelset
"]

Radius: |0.43
Semibase: |D.?465 n |
Axle length: |2.2 1"L|
BN EEEEEE
037-2
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3. e 037-3 F1IE 037-4 1, srAlbric T B I R A bR R R A, ZEEe AT IR
BB T4 SRR AL, AR s — AL T

3 Chinese LMAwpf - Curve editor =n e |
+ += i | Line ~ ‘
I [ Bl [ [ Ow % ¥ type [ smoo
B Curve 1 ~
1 %5 77701 Line ves
R 27701 Line ves
3 -30 0.7701 Line Yes
4 “4.2... 0.1265 Line Yes
5 2.7 0.08... Cubi... Yes
3 -L2.. 0.04... Cubi... Yes
7 0.24... -0.0... Cubi... e
8 1.75... -0.0... Cubi... e
9 3.25... 0.1.. Cubi... e
10 4.75... 0.1... Cubi... ¥
11 6.25... 0.2... Cubi... Yes
12 7.75... -0.3... Cubi... ¥
13 8.25... 0.4... Cubi.. ¥
14 10.75 0.4... Cubi.. ¥
——————————————— fw ———————————— L ——————————————— r ———————————— 15 12.2.. -0.5.. Cubi.. e
‘ ‘ ; ; ; ; 16  13.7.. -D.7.. Cubi.. Yes v
< >
Type of profile
(@) wheel Rail
---------------------------------------------------- B [ m = e e e e e
Close

7 €N_Rail_60.rpf - Curve editor =Nl |
+ +i | [ine 2l
10 ' ! '
mm E 3 E El N X Y Type D Smoc
- Curve 1
1 -38.5 -36....  Line Yes
2 -35.... -14.... Line Yes
3 -25... 2L,  Cirde fes
4 -10 -0.1... Cirde Yes
5 10 -0.1... Cirde Yes
3 25.3... -2.1.. Cirde fes
7 35.3.. -14... Cirde Yes
8 38.5 -36.... Line Yes
< >
Type of profile
() wheel ®) Rail
Close

037-4
4. Gl 037-5 fiias, MEATHEICECH:, ZEXTEE, HESFHAE AL R R
RRIER I B 1 O 1H (FR G FAREINTFF2 5 P AN P L ANFE XS USHEL ), wt B8 PRUE i 2 A =

FRUERBUEE, RS, KB %R b TO=LTA
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o & SR A A #5 iEZ F T

i 2 F1,

R [l x SESEE

037-5
5+ LA E 60kg/m ANFL MBI, 5 EEFRIH 0=1:40=0.025rad I (AJ7E4EHNA T g e 45
KNP T e S -1.43°13 8D, ATIAFEUEEII & & ho=16mm At CAEm s N ED xR
A=35.05mm (W1 037-6). TENZER A SR BN A R85 PE 2 >F 10=0.7465m=746.5mm, #iE

2 ¥ 11=1435/2 mm=717.5 mm, fCAR Zo +o= Zl +A 715 6=6.05 mm.

/‘_P I'é—[ d;:D H 'ffﬁ Y&y

mrm

037-6
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6. K, FATN HLE UM Simulation 15 B FL1H 5% B HUKHE 0=0.025rad, SCR-SCW
distance (5 ) =6.05mm, UK 037-7 7o

Track \Wheel/Ral Contact Forces Speed  \Wear

Model and parameters  Macrogeometry  Irregularites  Image

Geometry
Rail indination (rad) 0,025
SCR-SCW distance (mm) 5,050

& 037-7
7 AN, UM A ISR AL T % TR AR &, n) 345 B0 P 30 #h R 2 805 & 10 1B A,
i 037-8 Frz~, FEAEE 037-9 T BRI & & (BN 14mm) .

¥ Reactions % coordinates () Solver variables = all forces id Identifiers
.W variables for group of bodies B Joint forces fa% Angular variables glf Linear variables a:b Expression
"F Railfwheel ## Track coordinate system B Railway vehide = wheelsets User variables
=8 20201126 Selected
=
Mame Comment
Position Position along track
H Frame force
My Leading force
Rrr- ey snole

L Gauge Track gauge I
difference per axle

Gaugel I”Track gauge, wset 1 | ﬁ
037-8

Track Profiles Contact Forces Speed  Wear
Wheels Rails Contact options  Wheel forms

Left rail | C:\Wsers\Public\DocumentsiUM Software Lab\Universal Mechanism s \yrwipr \CM_Rail_s0.rpf ‘@J

Right rail | C:\Wsers\Public\DocumentsiUM Software Lab\Universal Mechanism s \yrwiprf\CM_Rail_s0.rpf ‘@J

Set of rail profiles

+

Left rail Right rail

[ wvariable profile along track [ variable profile along track

=1 = A |
I N - - 1
| Gauge measuring interval {mm) I

TNTerpolanon Con ol

037-9
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8. MR FA T E PURI N 0.025rad, SCR-SCW distance(d) [t B4 ) 3.0mm, AT
BB, AR N 1.4289m, W EATF A,

Left rail | C:\Users‘\Public\Documents UM Software LabYUniversal Mechanism'\ayrwiprf\CN_Rail_a0.rpf
Right rail | C:\Users‘\Public\Documents UM Software LabYUniversal Mechanism'\ayrwiprf\CN_Rail_a0.rpf
W3 Left wheel Right wheel
1 Chinese LMA. wpf Chinese LMA. wpf
Model and parameters  Macrogeometry  Irregularites  Image
Geometry
Rail indination {rad) 0.025 I
SCR-SCW distance (mm) 3.000
Trar: rmadal
037-10
Variables
.Gaugel - Track gauge, wset 1
[ oo 1.4339042
1—-----------------:,_ ----------------- SO SO S
o 1 3 T T : 5
037-11

9. i E, ¥ SCR-SCW distance(S)[HIEEA N 6.05mm, FFIRFATHIHTITE, SLi 5L
PEA 1.435m, Wk 037-12.

Variables

-Gauge 1-Track gauge, wset 1

g - i :
: ; 1.4350041]
..... L o U
E L E E_r"eslet:
i i i i i i
2 ol 2 + & & 1
037-12

10, i AT DM iR kit 51— N A [ 75kg/m LB SCR-SCW distance 1B N
£ /b 7E: CHIEIE 1435mm, PURIK 1:40, FUERN & 5 16mm, 4 XURFN AR 1493mm.

Kk
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038. UM BRAABEFRESHEDRTT: Z1EE. ARAEE. Xt
[ 4T 3

UM 8 kAn 7ACS 9 8363 HURh T REST, ZAh THE5E 1 UM 8.0 RANRA I it
EMREs it R DIRe. i, RFWEROHBANEE. NRIZEE. X HTHE TR,

BLAE UM #B] LLER A S

MRS

N
HIEFY

W

ViR DS Pl

WA, AN, FRESAE: @monorail=true@, 1ET 1/
UM

AR Z = L e W [
o0 obiect @ Q& S se
43 Object Name:  bridge + i}
4 Curves
7 Variables Type: ({5 Linear FEM -
8P Attributes = catiribute C
4 (18 Subsystems
‘ (& bridge
% Images General ‘Position ] Image | Solution | Coordinate systems |
557 Bodies
& Joints Identifier: Subs1
i
= Gy ini ktop) 8 &% 258 roadbrid
= Linear forces ba ke i 12¥ a
2 Contact forces Orientation angles:
e e Corden (1,2,9) =
@ Connections Subsystems information
nd File of subsystem:
2o ke C:\Users\Administrator\Desktop AR A A48 A% %8 yoadbridge jnput. fss

038-1
2+ EMSCPEAW, W KA bushing Fi7T, £ B L5 R E A 2 KK EEATRLE
GE: AT FAZERULZ RO,

] () T e o | R
(8 Subsystens | «|[TS kb x| @ 9 (@w [V 2| D F
% Images — = — Name: sFrc2 + i’}
i B)::‘;s Comments/Text attribute C
& Bipolar forces
G Scalar torques
£ Linear forces Body1: Body2:
& Contact forces Based v| bridgeRoacerid |
© TForces 7 :
ype: -
49 specal forces | @ sushing J
? sFrel Autodetection
W sFre2
@ 3 Position | Description
@ sFrct Type: [Linear
W sFrcs CI CEE——
@ sFre6 > k
@ Connections cy k
g - g
| B cAx o
=8|+ & [ cay o
Whole & cAz o
i DX
Name Expression val{ =
vo 10
Dz
o 10
: || 0AX 0
k 1.0000000E+13
DAY 0
1000
oAz 0
1 0
|| FX
2 0
FY
3 0
FZ
Mx
\/ My
; Mz
d_x
dy
lldz

[&®] 038-2
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L.]‘ universal ﬁ T()ngsuan
mechanism g

3. Uﬂl\*‘ﬁ?%éﬁ (External Subsystem) ﬁ/ﬁ‘ﬂ‘)\—‘/\iz'?%*%%]

B 5

Name: Carl m

Type: Iﬁ- : ﬁm "II

Comme 7 Type (none)
= 2

= extemal

General ©F
@ Linear FEM subsystem

Identifie §% Ballast
€& Caterpillar

219" 553 Flexible Railway Track
Full description: Yes

Ancestor:
C:\Users\Administrator\Desktop\/ EERHIES S B Truck
Convert to included ]
038-3

4. WEEWTRANYIGEAE CHMGED.

Name: Carl + i’}

Type: |{) external -
Comments/Text attribute C

Genera!l Position | Identifiers

Translation =
X: c
}! y: :Zj c
| c

[% 038-4

5. HEIERMEE AT RS, HEUHEYIAME (T 1 557,

Name: Car2 ' +@ ]
)

Type: (&) external
Comments/Text attribute C

Position | Identifiers

Rotation

038-5
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| Monorail track | General TL[fii, ‘2Ji% Subsystem is monorail track %7

2
H

=t
B

o

H I(m"suan
E“ universal
mechanism Q/I ) B

6+ KM =T RS FHEHVIRME CEMZEIE, XD,

v
+ @@
Type: [i} external v}
Comments/Text attribute C

Name: Car3

S S |
General | Position | Identifiers |

Translaton
x: 50

y: 2
z

Rotation

130.00000000
v | 0.00000000
[:] 0.00000000

e e e

038-6
7 SERERLTAE, PRAFEA, Wik 038-7 A

038-7

8. HEANMTERER, WEIFFRG. WA FE%ES4)5, | FE subsystems | Simulation

W, Ja MR G 2

Kk
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Solver | -ldgt_ﬁ_ﬁers | Initial conditions | Object variables | XVA

Information | FE subsystems | Tools | M monorail train
Subsystem:  bridge

General | Simulation l Image | Solution
Monarai rack

General @

Subsystem is monorail lray

Constant mass matrix
Separate simulation
Simulation of entry on edge

T = 1

038-8
9. )4 3| Monorail train | Speed Ji[f, 1E+#F Neutral (f517) Bz, XHfH E757HI
Equal initial speed 11, 4 HBUH (BE QGRS IE 250 B A M R B 163E D .

Solver | Identifiers | Initial conditions | Object variables | XVA

Information I FE subsystems I Tools 1 ) Monorail train
=B %
Tires l Options and parameters | Geometry, irregularities I Tools | Identification
- Resistance | Speed | Flexible track
| Equal initial speed
© Neutral @) Profile
©) v=const @ v=0
[ Integration ][ ‘Message ][ Close ]
%] 038-9

10. P53 Identifiers V[, 7] ARSI B RN W7 RARVIIGEE vo, W&l 038-10

fiior (BRI RN B — R o, ARIE T BN R EFAARD
% 140 W
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lsrl sznwww

Object simulation inspector

X_Pos_DriveSusp¢ -3.8
Z_Pos_DriveSuspe 0.55
X_Pos_DriveSusp¢ -5.15
Z_Pos_DriveSuspe 0.55

["] Car1.5teer Axle.v0 (10)
[71 Car1.Drive Axle 1.v0 (10)
[7] Car1.Drive Axle 2.v0 (10)
[ Car2.Steer Axle.v0 (10)
["] Car2.Drive Axle 1.v0 (10)
[7] Car2.Drive Axle 2.v0 (10)
[¥] Car3.5teer Axle.v0 (10)

Information FE subsystems I Tools I # Monorail train
e B - —

List of identifiers | Identifier control

= B | 7| ieErRasEEcs B
Whole list

Name xpression vald 2] Identifiers of the same na... ﬂ

vo Wiivo (10) ;

[T} Car1.v0 {10)
X_Pos_SteerSuspr 0 [ Car2.v0 (10)
Z_Pos_SteerSuspi 0.55 [ car3.v0 (15)

oty aowomers || casome e 1100
IxxCarBody 1.9460000E+4
IyyCarBody 1.3468000E+5
I1zzCarBody 1.3595000E+5
X_COG_CarBody -3.2
Y_COG_CarBody 0 u
Z_COG_CarBody 1.65 [ oK ‘[ Gl
x0 0
Integration ][ Message ][ Close ]
038-10

BERER: AMREEET RN IERER BT, ESLERRTREANERT RS
PLSCH R E THEET, E 038-11 fixk:

|y REFEASEE »

BR(E) ZFEFEV) IEM =EH
BE3ER v HE v - =

5 £ i
; . RoadBridge

L Truck
PERE % | bridge.ini

input.dat
7 Data ® input.xy

o lastfin
8 Data = .

e lasticf

%] 038-11



H T()II"\ll(lII
) [ i
039. UMBS8.5 R A 1| 3l Ei 5 e i) i o A

5] REHR - A H P S, 7R UMB.5 R AR et 0 LB I, 22 B B 7™ S AR
kN EFTR:

I Scanning s s He
S22 EEE ARBE EHsAlbd pEE | MB @ P Y FO 0w
A

Lz BFF Houwe

= =0

a8 erm =0 w

video file reasons are s follows enough
access rigl m.n n rll lId to create a d:oﬂ c) d codec

error.

039-1
FARER: X2HT 8.5 RIMEIRA 7 &R Ko %, 25l Eg N IEAHA Ak
ASCIL %, dnvh 3245, T AT OB KRR S 4 BRI KIARBLAZFR LA

P FRFEM A, REERBRANSIE LR NS S IE ASCIL 745, Wik 039-2, #taENF]
by 5 S 16 3%

UM - Simulation -Jchusers'\86187\deskiopiumroadvbi
File Analysis Scanfing 10015 Wndows  Help
~ R~y O AREKEES B P

[@] Animation window

- o s
QAN ShGl e 0@ w|
AVI settings >
Save animation
Copy step 0.04000000 '
File name InEnglish _|
Time scale 1.00ud A
Compression
Codec:  Uncompressed “
Cancel
=
& 039-2
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UM HfFse il ahm oy AVI A3, WANBEIE R FEI, 7 %% K-Lite Codec Pack fi#fi%
& TP RS BEATHR G iR A3 3L R, R A Camtasia Studio <5 %k T

Hit AT K48, FF#4A MP4 8¢ GIF S54% 3.

universal
mechanism

th

L AN
. NN
: LN
NN
z f
i \
: i, 5
T m.mmu i WM
8 mmmmm%g
_° EERAs EIE
o m
: i
| y F1 B8 Sk
v EIERES EA BB NN G EEE|0
e 46 DDY :
4W@m SRR EH
. : ¢ :

N

Y
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FEEEARR
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FL(S)
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L)) uversal Yt
040. UMO9.0 RS REMFIERTTE

UM9.0 R4 A $2 ) Bk BR LB B A =, L 28 — M IE SR A Y 77 ik
UMBS.0 BgH ANF], A SRR 4

MR ERBPEAS, B ENPRER SR, & U I [ AR
RNIZAIFHJE GEZRFRIE S, PIE LA o 2R X SR B ORI e, A 5000
R 20Hz, 2T HAKBRE LW A 0T 7 E, e 222k, FRIEmErE

2
IX.=F o

‘i':g $ diz

040-1
ARSI IIE AR, AR SR R EEAS b, 0 T A R R M AR
CRIZEONZ), HAIGRIREE G5, FAT S RUm s M i, AR Z I8 Bkt 5k
M2 18]y R ISR B BELEAHIE, A2 B RSN R G IR ASCRF 2 s, AR
WETT Y e 2 100Hz, 3& FH Tl I8 2« A0 A FOOR R A A e S 28 1 B AE <5075 5

040-2
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L."1 universal =y Ton T"”g‘"“"
mechanism g

B =R R SRS A AN SR SE PR M SREBIEAR R (), KA WIS ELm
3D PR FRRBAR CAPRMCARPIRAD, KRG R RS IMESRS LSRG
T - B S 3 A A
/ EEILEE R

20 LA TR . IR OB L 1000HzZ,
SRR T RS MRSk (B L), AT B0 - PIE - W 4L/ bR TE
ARG,

=

1E07 =

L T Tl v i,

900-1200 Hz

40-120 Hz

LEGS 1 300-600 Hz

1.E-09

w/F (m/H)

040-4
—BORYE, FATEI - AMBEE RS, AR, EEIRE, ARE
BUERAI AT .

Track WheelRal Contact Forces Speed Wear
Model and parameters Macrogeometry Irregulariies  Image

Geometry

Rail inclination (rad) 0.025
SCR-SCW distance {(mm) 6.000
Track model
(® Massless track

Moving rigid body track

Flexible track

040-5
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mechanism g

Object simulation inspector
Solver Identifiers Initial conditions Object variables Rail vehide XVA Information Tools
=8 Y9N
Track Wheel/Rail Contact Forces Speed Wear
Contact forces  Friction Staticloads Options of profiles
Model of creep forces
O Mueller (OFASTSIM_A
(@ FASTSIM O Minov
Simplified contact geomeiry
& 040-6

UnAA] A A FH 5 A ELE TR 2 17 S K M AR, FEAH UM Input @AEFE 74T JF
TRAFRARL . TERLAYRS 72 (8 23] Object, £3fUIAZ LLTHHR General TUTH 2374 /ME T Railway
track template, 5%y Massless, BJJCEHIEMA . H T H SR AEH T34 FIF A
Simple rigid rails 1 Rails with sleeper, X % Fft 52 Fx &5 X B /i i 25 — Fh 4L 18 B Y

(Moving rigid body track), & ZHRZLEH (LMD, FEHERIZENE CHPHD.
fE, i5EFE Simple rigid rails 2 Rails with sleeper, A5,

B um
File Edit Object Tools Helf
o e —— 8o > D 2
--M e R AT ETREBEREY Y L4 G S W%
|2) Object ERIxETRE - o x
[ > =
v @ Obyect Bk VUSSP O W AR QF Variables Curves Attrbutes
v 0% Object General Optons SensorsASC
'ﬁ: Rl Transform into subsystem
%P Attrbutes Path  C:\Users\36187\Desktop R EHRIRE)
§ ?bsvim Cbject identfier
éx UMObject ‘

R jonts Comments |

# Bpolar forces
G+ Scaler torques
= Unea forces
¥ Contact forces
© TForces

@ special forces
@5 Connections
2 Indices

E] Summary

\_Coredinater

=8+ 6

Whole lst

[ name Expression vake
v »
mearbody 4,0000000€ +4

& 040-7



) = Tongsuan
E“ universal / - M- e
mechanism |F'] -

AP G, BHEANTEEME T RS, IR, X B2 EIR Inertial rail 217
Ak R VIZFIRtZig i, SNSmEE, £ UM9 fRAH B A R 2 R .

(5] Object BRUEEEARE EFEF o X
[ e S T s "
v @ omect A-i‘QLOuQ"i by IS w W o ARG F
43 Object Name: [{639F 1+ @
2 Curves .
R G Type: i Wheelset v
4 Attributes Comments/Text attrbute C
v (8 subsystems |
Rt subsvstem
General Position Identifiers Inertia parameters
Identifier: Subs1
Track template: [Simple rigd rais
[ inertial ral

040-8
BHT RS, xF UM Input 2%, 1217 UM Simulation 727, FTHEXSUE B 4 ik
A, HEE SRR S MR PUE A AT DA A, 7R3 H 7 1 e #F Kik-Piotrowski B34 RIA] (75
CONTACT I 75 2 B0 F 335 /) SEVF AR D .

Warning X

For “Inertial rail" track model Kik-Piotrowski or CONTACT models of contact forces are required.
Please specify the contact model in the list below

Contact model
(® Kik-Piotrowski
(U CONTACT

040-9
Object simulation inspector
Solver Identifiers Initial conditions Object variables Rail vehide XVA Information Tools

=B|%'TN
Track WheelRail Contact Forces Speed Wear

Contact forces  Friction Staticloads  Options of profiles

Contact model

(® Kik-Piotrowski (O CoNTACT

Critical speed for creep

Contact parameters

Young's modulus

Poisson's ratio

Shear yield stress

Width of strip {(mm)

Minimum number of strips

Number of elements

Interpenetration factor

& 040-10
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. Lam  Tongsuan
L:“ universal /{) -
mechanism Q =) 55

X T2 = AR, U 7 AE UM Input ZERBL 80— NP AE ) 2 #1UTE T R 48 (Flexible
Railway Track), 4@ A UM Simulation /58taeie H, #RAEIEFERME 3. AR
BRI A SCRE Kik-Piotrowski £ miEfim 5%, Jof k).

: [ o ‘ )
v -fJ Object .;IQL(X_,QI@?@GPIE *| -
v ¥ Object Name: +® 6
- y‘ Curves e =
6 Variables Type: | ¥ Flexible Railway Track v
.8 Attributes Comme| 7 Type: (none)
v (19 Subsystems [=] induded
Lo ol &) external
=B i+ Wheelset
& Images (@ Linear FEM subsystem
32 Bodies % Ballast
- R Joints g

- }5’ Bipolar forces
- Scalar torques
= Linear forces
& Contact forces

@ TForces

% Spedal forces
@ Connections
123 Indices

B Summary
-, Coordinates

3 Caterpila
— Flexible Railway Track

=
=8|+ 8B BmE

Whole list
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Object simulation inspector
Solver Identifiers Initial conditions Object variables Rail vehide XVA Information
=8|Le 2

Track  \Wheel/Ral Contact Forces Speed Wear

Tools

Model and parameters Macrogeometry Irregulariies Image
Geometry

Rail inclination (rad) 0.05
SCR-SCW distance (mm) 3.000

Track model

(O Massless track
(O Moving rigid body track
(®) Flexible track

o "
~- A

= A ’ O

Rails Sections

Material
Young's modulus

2.1E11
Poisson's ratio 0.25
persity
Damping ratio 0.001

Set of cross-sections

+ @

Australian AS50
Australian AS60
Australian AS68

{Chinese 40kg
Chinese 50kg
Chinese 60kg

Chinese 75ka s

Integration Message Close
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X LGB 23 T O HAH S, — S B BB Bl AT B,
£ UM e B, RRAST IR L B A EAP IR, HoPKERE Dy 0.0m, HI AN B

[3] Irregularity editor - railway track

Resultant profile B m Length Step 0.1

Profile components

FRA_Class_5 Z_Left ﬂ M

[J] FrRA_Class_5 Z_Right

[ FRA_Class_S Y_Left ﬂn i JJ\*\ NLI MM M mlﬂ
[] FRA_Class_5 Y_Right s \‘N Mﬂ Uso I \ j 12 160 szoo ‘

041-1
BEAFE N TR TR, RS R KEENHUEATIR, ZaM e ? UM Loco 1%
Bt 7T — Identifiers =, A4 FA2I. %5 UM Simulation 37 74T & — N 4E
KPR, R B H S, A TSR U)# 4 Identifiers, 2 H I 041-2 HI$E7R .

o

Solver Identifiers Initial conditions Object variables Rail vehicle XVA Information
V|
= B8|%\% 2

Track Wheel/Rail Contact Forces Speed Wear

Model and parameters Macrogeometry [Irregularites  Image

Track type

O Even @ Uneven

Type of irregularities

(O From file

(O Deterministic (O File +deterministic

Files  Deterministic Identifiers ~List of groups

= B8

Vertical irregularities

Leftrail : . i : z
e i @ Identifiers for irregularities do not assigned =

Error X

Right rail (none) 4
Facr

Lateral irregularities

| aft rail frnna) e |

041-2
WAE, HERMDIERER, H UM Input 27 4T AR, X B DARAR X st il . 72
EMBSEFNR, SihAR, EFR T 1T Add identifiers for irregularities. [ifif[,
4 NS SIS BI IR R, 3T E SO 240 3 [a) A 7] AP,
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WHLE YL, IXLEAPIAR B IR A IR 8. a2 — MUY, B, S azhE

% 16 MSHATT .

- ey e s e e e
rrT BT k-
= A ’ + 0 | Show element.s for .ldentlﬁer... i
Show unused identifiers...
Whole list 3
New page 3
Rename page
Turn on page...
Delete page o
Remove from page
Auto refresh object =
Refresh object
Add identifiers for irregularities | ™

Il
041-3

S RLGRAE, OC M UM Input, FH {5 BT IF, MEERE Identifiers HiA 23R
iz, WK 041-4.

Object simulation inspector
Solver Identifiers Initial conditions Object variables Rail vehicle XVA Information
= B8|%%n Y
Track  \Wheel/Rail Contact Forces Speed Wear

Model and parameters Macrogeometry Irregulariies  Image

Track type
(O Even (® Uneven

Type of irreqularities

OFron fie [Sussenstics ]

(O Deterministic (O File +deterministic
Files  Deterministic Identifiers |ist of groups

Identifiers

Name Identifier Value
Irreqularity Z wset 1, left wheel irrZ_left_1 0

Irreqularity Y wset 1, left wheel irrY_left_1 0

Irregularity Z wset 1, right wheel irrZ_right_1 0

Irreqularity Y wset 1, right wheel irrY_right_1 0
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)45 2| 1dentifiers | Identifiers control UU[fi, it + &4, 3 a0& 041-5 Fros St .

Object simulation inspector

Solver Identifiers Initial conditions Object variables Rail vehide XVA Information
List of identifiers
= -8 > 8
Identifier Comment
[ Enabled
[] compute after kinematics
[ Refresh dependent elements
Identifier
[ g
Number of elements to refresh: 0
Assign value to identifiers with the same name
@®nNo Oal (O 1In subsystems
Comments
Ordinate
Curve editing Tép:oz:’f‘:esmpbon
lN° data _ll (O variable
Abscissa
Variable %p'l?me
[l
Time (O Variable
Accept || Cancel |
Integration H Message |L Close
& 041-5

M Identifier |2 FRIEFRITS irrZ_left 1, & XA FTE AT,

g ™
1] \dentifier control @
[ Enabled
[[] compute after kinematics
Refresh dependent elements

Identifier

|irrz left_1 =
- B

5 v0=20
!| irrZ left 1=0 (Irreqularity) |

ireY _left_1=0 (Irreqularity)
B irrZ_right_1=0 (Irreqularity)
; irrY_right_1=0 (Irregularity)
[ > -7 SubS1
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£ Ordinate ZHUHEILEE Points, iif%4 -, I ZegmtEas, X BT DUE LR

S[Z “
Z\:F‘ Uﬁ o
15) Curve editor - Identifier control _ o x i) Identifier contro =
= | [ Enabled
+ (| e v B8 E|% [ Compute after kinematics
L e s S e B G N X Y Type Smoothing E}ﬁ:;:‘d 5 2
b G [rrzteft 3]
10 0 Line ves

st Number of elements to refresh: 0
Assign value to identifiers with the same name
®No Oal Oln subsystems

ST ‘Ccmments
Ordinate

Type of desaription

C edi

o m‘::e» = @Ppaints
L = O varizble
Abscissa
/ariable Type

2t ¥ @Tme
T O Variable

; i : = e

041-7
HHZR S 23 T DL— A — AN SN, WAl LR SCHE, SR A /e 1o S A B e % 4 w5 771
BlE, RN erv 120, & 041-8.,

1 T EFerv - 82X
| P BEE HERO)
:b 0
10 0
10.005 0.000002
10.01 0.000004
10.015 0.000005
[10.02 0.000006
110.025 0.000007
110.03 0.000008
[10.035 0.000009
10.04 0.000012
110.045 0.000015
10.05 0.000016
[10.055 0.000016
10.06 0.000017
110.065 0.000018
110.07 0.000019
|10.075 0.00002
10.08 0.000022
110.085 0.000025
110.09 0.000026
[10.095 0.000028
101 0.000031
10.105 0.000034
11011 0.000037
10.115 0.000041
110.12 0.000046
110.125 0.000049
110.13 0.000053
[10.135 0.000057
10.14 0 000062
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MCH 2 G g LA (3T Rl ) ASE AL S PR SIAE (1 erv SO

@

—_— + 4 e .B [} 4
h N X ¥ Smoothng
q
o 18) Read data x |
? o, omwr wEm
e |nv e o e
=6 ; =t =m
isor

REEN): SR cov UM curve files ("erv)
o
0.00016 5 b
T 1910088 Ty Une’ Yes
2 2665 tne Yes
2865 Lne Yes
0.0001: JIES e Yes
3ES  lne Yes
3ES Line Yes
SES e Yes
8E-08 L Line. Yes
45 e e
SES  lne Yoz
S5 Une Yes
< ¥ 6ES  lne ves
45 67ES  lne Yes
1ES  ne Yes
775 e Yes
& 8ES  lne Yes
BES  ne Yoz
7 9ES  lne Yes
s e lne Yes
€08 0.000101  Line Yes
0.000105 _Line Yes
o Concel

041-9
B4, Joff Abscissa ZHMLELFRIALFR A Variable, Fi{TFZRFS, #| Wheelsets
VU, BN 1 A B AT (Positionl), RS HEN Variable 1EARAL R . X FERERRT
52 SUPRAEE, FE— R A fERE FRNRIA B, 5 3 RN A2 N 50 70 X LAY
B A A ) AN ST LA

] i ]
O Wzaed of varisbles [vta conditons ~ Objectvaricbles  Ralvehide  XVA  Informaton
> Reactions [2 coordnates @ Solver variables % Al forces id Identifiers b
8P varisbles for roupofbodies R Jontforces | A Anguler variables " Lnear varisbles b Expression
T WheelRai ¥ Track coordinate system 2 Railway venide User varisbles
SHCE 5 Selected t 57 Identifier tont =T
- %
= e
Name Comment [T] Compute after kinematics
r Postion Posibon along track ] EARefresh dependent lements
- Identifier
Ny Leadng force |imZ_teft_1 5
yaw Yaw angle 5
b e Number of elements to refresh: 0
R Rk o adho i T S Assign value to identfiers with the same name
®ro Qal O1n subsystems
Ei o
Ordnate
Type of description
Curve edt
i - @ronts
[ponts: 202 = Ovarisble
Abscissa
Type
Variable O

e Ao
[Positon1 | [Position along tack, wset 1
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WHEREM T, B XA AP irrZ_right_1.
" Object simulation inspector
Solver Identifiers Initial conditions Object variables Rail vehicle XVA Information
List of identifiers Identifier control

=-8 +F @

Identifier Commenty
M irrz_left_1 ;
[ irrz_right_1 [MAEnabled
'[J Compute after kinematics
[MIRefresh dependent elements
. Identifier
[irrz_right_1 v
Number of elements to refresh: 0
Assign value to identifiers with the same name
@ nNo Oal (O In subsystems
& 041-11
= > = Y A K B |=
IR, € RHER )RR, FESEE N BN,
B Wizard of variables =
8P varisbles for o ofbodes M Jontforces A Anguiar varisbles 1 Lnear variables
User vanisbles ! Coordmates (O Solvervarisbles 1 Alforces id Identfiers Variables
= Bxpresson |'F WheelRal | # Track coordnatesystem @ Raiway vehide 5 Whesisets qum-n-m,.
EREETS Selected (total 2) Elov_vr -Tor...
5 [ Left wheels [waet 1left, wset 1 right |
[ wset 1ieft =1
© [ Right wheels e Goceors AP
(2 wset 1right CSafetyRefiied  Refined safety factor (rus)
YiQum Nadal criterion
Weinstock Weinstock criterion
SFC Combined safety factor
ifing Wheel iftng
ZifingRelatve  Relative wheel ifing
sl Angle of attack
£x Total longitudinal force
KT Total lateral force
W) Total vertcal force.
2 = /
dzRal Vertical rad defiection under whee!
| ohRat  Torsonalral defiecton undes vheel |
QV)(wset 1lef, ...) [‘ Total vertical force, wset Lieft, ... 3

041-12

BEEFEEREBATEEARAE DK, TR, 4R 041-13.

Variables
o) 11 - Tot.... eon
[B] _rSais S el
7557
<000
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UM9.0 ROl LseBl. FRER, W AR i AT B /AEATIA 0.1m E
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Universal Mechanism 9 26-20 Chapter 26. Simulation of monorail

26.4.5. Special track deviations

Figure 26.24. Track beam joint

042-1

Figure 12.29.|Distributed contact model

In the case of the flexible distributed contact, the normal force for a separate contact region
is computed as a resultant force of a distributed load. The distributed load is proportional to the
penetration depth function q(x) along the region, Figure 12.29

F:A' . k:d szq(x)n(x)dx p

Xi1

& 042-2
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FAUEH UM Monorail B, HAREAEWT:

TR, I — DN RPUERETY, SR B ) 51, 72147 2] Monorail train

| Tools, M T 473 HL.i%EFE Special track deviations.

Object simulation inspector
Solver Identifiers Initial conditions Object variables XVA Information Tools

Tires  Options and parameters Geometry, irregularities Identification Resistance Speed Flexible track

= B |spedal track deviations v
Longitudinal speed histor
Name pedal rack aeviauo
Abscissa typaeam section profile
O Time (®) Distance
-
042-3
— > =R A=N={x]
2. Rl ERE oo, BRH R A
.
ct ‘3&17".',1"3-3.5 on inspecor
Solver Identifiers Initial conditions Object variables XVA Information Tools Monorail train
= 0%
Tires  Options and parameters Geometry, irreqularities Tools  Identification Resistance Speed Flexible track
=

(= B |Spedial track deviations

Name !Noname
Abscissa type
Time
S— o []
|5) Curve editor - Special track deviations \ == m} X
: . ‘ + +5 i | e er Rl 2
N X Y Type Smoothing
| : ' F Cur...
L R R R
e
: oK Cancel
(4] 0,2 0.4 0.6 0.8 1 S
Integration Message Close
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3. TE M gniE ot w SURFER IR, anfEl 042-5, HEB—FIFRARIEE (m), R ERIAL

#o

18] Curve editor - Special track deviations - O X
+ += fij | Line v
0 20 40 €0 80 N X Y Type Smoothing
: : : : = Curve 1
1 0 0 Line Yes
2 29.999 0 Line Yes
. : : . 3 30 -0.1 Line Yes
Bl B R e AR TERRERRERS TR 4 30.01 0.1 Line Yes
: : : 5 30011 0 Line Yes
6 100 0 Line Yes
T T S ST Nereee e
< >
1 OK Cancel
042-5

4. WEIE, ERAEN trp I,

Object simulation inspector
Solver Identifiers Initial conditions Object variables XVA Information Tools Monorsail train
=8|
Tires  Options and parameters Geometry, irregularites  Tools  Identification Resistance Speed = Flexible track
(== E Special track deviations v
Name INo name
Abscissa
Time Distance
S
B 5% X
« SE > EEENESER v O 0 B EESURNEEER
O v == 0
NP i e d=E) =R K
¥ GOMeshes 2021/3/25 9:00
B
SRR
5 4
£
g v < >
TEERN): |28 =
FFZEE(T): Special track deviations (*trp) v
A~ BETE= | FE=0O) ] BlE
Integration Message Close
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%% Monorail train | Geometry, irregularities TU[f, % & RINEL trp SC4F, It

R Use special track deviations Y2 WeRZs . J9f MMt RCR, AR B HOH 1

HIEAF N Use irregularities .

Object simulation inspector
Solver Identifiers Initial conditions Object variables XVA Information Tools

= B %

Tires  Options and parameters Geometry, irregulariies Tools  Identification Resistance Speed Flexible track

Monorail train

[Juse irregularities

Macro-geometry

B [oruMiSIEHE B+ R300.meg =
Irregularities:

Driving (ef) D \UMIE ISR VR IE 2\BRh T30 _Lair =
Driving {right) D:\UMIE 538 TR I\ BT 38 _Ruir =
Guiding (eft) D \UMIZ I8 RIS \SEe _L.irr =
Guiding (right) D:\UMIZ 8 TR\ B8 Sa8e_R.ir =
Stabilizing (left) D:\UMIZ I8 RPN A\ B g R 24 _L.irr =
Stabiizing (right) D:\UMIZ I8 I 2\ B iR 48 Ruirr =]

Factor 0.500

[“] Coherent right irregularities

File with special track deviations
Use special track deviations

=

g

15) Browse
& o4 [l HEmE > SE > EEREnEEEm

£t FE=
~
* BEEAE
m =Es
$ T
D B e GOMeshes ﬁtr;; K J

EB8Fs v

STHE(N): | 282trp v| (Special track deviations (*.tr] V]
o | | =g |

& 042-7
1R BRI BRI E, ARSI L EE ”LmAﬁmﬁmMTQ
E:;l@@w«'g\@\@g.\“

SCO r=(29; -0.45; -0.498); m=41
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7.%% 3| Monorail train | Options and parameters Ul [, £ $£ £ &S B/ %Y Multipoint,

FH-{%¥F Distributed flexible contact 74 FEIRES .

Object simulation inspector

Solver Identifiers Initial conditions Object variables XVA
= A ‘ %3

Tires

Information Tools Monorail train

Options and parameters  Geometry, iregulariies Tools  Identification Resistance Speed Flexible track
Type of track

(® Undeformed
Tire contact model
(O Single point

(O Flexible

Parameters of multipoint contact
| Apistributed flexible contact |

Discretization step (mm) 5.0

Monorail type
@ straddle (O Suspended
042-9
8+ PATIHEL, METEM N FEAZ, BB,
Plots E@
Variables -
VIR
— — [) 04 08 12 16 2 4 28 3.2 36

042-10

& WA AR ETRER, MRARMNREERE N EEH.

Kk
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HH PR TIXFE—/ R E: UM Macrogeometry AR ET, WTLSHEA
BERESRARE? EEEH 7 SR TR, B SEE R IUA BB 0k .

£ y: CAL i IM Software Lab\Universal Mechanism\\r Yisample_high speed track.mcg F=REcE
= 08|
" Horizontal macrogeometry
* s
s Horizontal track profile
L i i d ] Tangent; L=300.00
0 1000 2000 3000 4000 5000 300 Curve (right): R=10000; H=0....

2039.87  Tangent; L=2000,80
4040.67  Curve (right): R=10000; H=0....

-1000 |-~ -

y
+ q
S Vertical track profile

0 L=50.00; Oppt; R=2.564
50 L=2560.00; -20pt; R=2.564
%10 L=1600.00; 13ppt; R=2. 54
4210 L=1190.00; -15ppt; R=4E4
5400 L=400,00; -11ppt; R=2.564

i L
0 1000 2000

043-1
A, FACEARITIT R S, K EBARAIR SHER, TR —B—BREZH

(AL

With tangent;
length=300;
fouter=0.4;
finner=0.4;
filange=0.4;

with curve;
length=1739.87;
fouter=0 4;
finner=04;
fllange=0.4;
left=false;
tangent1=362.51;
tangent2=362.51;
radius=10000;
cant=0.145;
widening=0;

043-2
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WJa, RBUAE R F T CAEE T i it 2 A0 i it 28— Bir 4

A | [ plots [E== =R ) [e@]=
Variables = A ¥
FMleziss ! ] \ Horizontal macrogeometry
mWwwbwwwww/+wwNw~wr rrrrrrrrrr T %4 8| £
| s Horizontal track profie
) Tangent; L=300.00
300 Curve (right): R=10000; H=0....

2039.87  Tangent; L=2000.80

/ 4040.67  Curve (right): R=10000; H=0....
0 \ 1000 2000 / 3000 4000 \
-1
-0.01
5631 -0.00443999999999999 \ -

[

Vertical track profile

L=50.00; Oppt; R=2.5E4

L=2560.00; -2ppt; R=2. 54
2610 L=1600.00; 13ppt; R=2.564
4210 L=1190.00; -15ppt; R=4E4
5400 L=400.00; -11ppt; R=2.564

S
8° . 4

043-3

BRI, XA SEUE ] Dl O SCARR U, A 8-Save to file.
ol

Variables
ol | L

Mz _

= Options...
Edit...
Open copy in Wizard of Variables...
flj Delete Del
Copy as diagram to active MS Excel book Ctrl+E
Copy as table to active MS Excel book  Ctrl+T
B Copy to clipboard Ctrl+C

Copy as static variables Ctrl+S
= Load from file..

[ Save to file...

Use variable for x-axis values

Use time for x-axis values

Delete all Ctrl+Del
Select all Ctrl+A

Refresh automatically

185 [

[& 043-4



m‘ universal /) T()n"suan
mechanism g

fth RIAIOSCE A, FESEAITOT, EATH I UT SEMER, RN erv 1830, D&
e

10.500085711479187 0
11.000171422958374 0
1 1.500257134437561 0
12.000342845916748 0
12.500428676605225 0
13.000514268875122 0
1 3.500600099563599 0

043-5
A 7R 8 X TR 1, w] DUEE R 7 3R A5 i 2R AR, IX BLEATTHEEL UM
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D, & —AFEE, X E A MRS X FE GLSUEEHT).

8) Object ket = B s

[
v 0 ot fmamaltSsemr| 900w\ =D r| :
v £F oot Name: [Body 1 1+ @8 ~
294 Curves
F0) Variables Body1: Body2:
+ Atbutes =1 Ejert =l
T o A
v Images
% co1 Geometry Description
v 53 Bodies Joint points
9 Bodyl Based
v M Joints . [ -
<& Body1
& Bpolar forces Bodyt

€+ Scalar torques
= Linear forces
o Contact forces

1EF- 5% ) Description T Tfi2)i% Prescribed function of time, %% Curve 28754, )
i# Curve describes velocity, T HIZR%EEER, AR RAFH erv SCHFS

= ) 5 4 | §
@ o NLARSCR IR St N 1T S KA A A
v ¥ Object Name: [Body1 1+ B
b Curves —
P9 Variables Body1: Body2:
% Atirbutes Based _+[Bodyt ~|
§ scejsme Type: £ Translatonal v
v -G Images
¥ o1 s = -y Geometry Description
v E;";; - S - . ,_/;')“‘\\,A\ Configuration
v - e —
v R Jonts =l T et O . . Rotaton: [0,000000000000 _ |
& jBodyl 18) Curve editor - Function of time = o X [ shfe fo. aomooouw)o |
# Bipolar forces
v -
G Scalar torques : & ‘E BR 2 ~____Joint coordnate
et ‘
@ Contact forces b N % Y Tun Smoothing L. | Type of descrption
© TForces g ok g 9 Guvet ~ O Expression OFle
@ Special forces ! 2 T
e I ¢+ &« = Edo—=
& ] d 2 0.500085.. 0 Une Yes
= ve:  [Number of ponts:
= B ‘ + @ ‘EI { i s 5 | ComHE o %a s Qurve: of pants: 11558
whole st 0 208 4000 s 4 1500257.. © Line Yes ey _
Name Expression 5 2000342.. 0 Line L -
6 2.50048.. 0 Lne ves ECuve descbes veloty
Tnitial vale 0 |
o1 7 30005t4.. 0 Line ves
< i : >
o« Cancel
TR e R R A
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User variables
9 Variables for group of bodies

% Reactions
& Joint forces
T, Selected
Body1l

PRAERAL, 5G] UM Input J5, #E A UM Simulation 1 Ef2/7, {1HE. I HAZERS,
B SRS X A (5B ) B T TR D AR A & .

() Solver variables =7 All forces
A Angular variables 4 Linear variables
~
[Body 1 |
Coordinates of point in the body-fixed frame of reference
| o] of o]
T
(@) Coordinate (O Bipolar vector
O velodity (O Bipolar velocity
cceleraton (O Bipolar acceleration
Component
@x Oy Oz Qivli Ov
Resolved in SC of body
[Base0 ~
Relative to body
Basel _"J
0 0 o v
Ir:x(Body 1) I |Coordinates of point {0,0,0) of body Body 1 relative to Base0, SC Base0, projection X

&
043-8

El
TERARAR DU, W B B TR] (SEBRXS M LGS K ) FIREEP K, Binl DT R &
T THE SR 043-9:

variables
1 Il v:x(Body 1) - ...

= ==

Plots

Time, sec

E:
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EARIEANE . AALRIELT T

1o 5 sk iZe gk, ERWERENH#AE (Curvature) Bl %1% (Curvature

radius ).

— ] X
Horizon tal macrogeometry
=
Curvature radius
nae Cant
Widening
Angle
1 - Vertical macr y
m : + | 4~
s Vertical track profile
H 0 L=800.00; Oppt; R=0
: m
0 100 200 300 400 500 600 700 EL G
-1
644.9 0.972999999999999
044-1
\ ETTVAVN N
LA B i B A SO (TXT A% 0.
Plots — (] X
| { s 1
Options...
Edit...
Open copy in Wizard of Variables... @~ F 777 omrmmommomomgm s o m s e
fii Delete Del
Copy as diagram to active MS Excel book Ctrl+E
Copy as table to active MS Excel book Ctrl+T
B Copy to clipboard Ctrl+C
Copy as static variables Ctrl+S 560 8CIIC
= Load from file... : :
ﬂ Save to file... I
Use variable for x-axis values
Usethme forx-asvalgess SR - st T Seei s ssntisrn s
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http://mp.weixin.qq.com/s?__biz=MzIzNDIyOTMwNw==&mid=2247488727&idx=1&sn=531b6c557d060d787d319363087441d7&chksm=e8f8cf83df8f4695dd151d86a314d5bb8f335596a8768950e8b8713be1644c9090d57d94a53b&scene=21#wechat_redirect

universal
mechanism

f”} Tong "suan

7 iRt - iBEA

MHF) #®EE) B/U(0) ZEF(N) EEI(H)
%Description of variables:
%Column 1 - Time

%Column 2 - &Curvature ]

0.5006175637245178 0
1.001235127449036 0
1.501852631568909 0
2.002470254898071 0
2.503087759017944 0
3.003705263137818 0
3.50432276725769 0

044-3

3. HISCARG AT, MIERHTIUT &, JFRAFN.CRV M3,

4. H UM Input fT A, HIN—N24

5, W: curvature, JRJG{R1EREAY,

£ o =h
= B [[F] 8|5 =
Whole list \
Name Expression Value
vD 20
mcarbody 4,0000000E+4
' Add identifier X |
Name: |
Expression: 10 Cl |
Comment: l I
[& 044-4



m‘ universal /—) T()n"\uan
mechanism g

5. Al UM Simulation T ZMHEAY, SO 7AZH| LM, /£ Identifiers | Identifier
control UL [ I1— M &6 Z 2

i

Object simulation inspector
Solver Identifiers Initial conditions Object variables Rail vehide XVA Information Tools
List of identifiers Identifier control

B[+]|® &

Identifier Comment % | Identifier control @
\ [[] compute after kinematics
Refresh dependent elements
Identifier

| =

Number of elements to refresh: 0

Assign value to identifiers with the same name

Comments
Ordinate
Curve editing Type of description
Absdssa
Variable Tép';me
e (O variable

044-5
M TIdentifier T 43¢ B & £ 75F1E LIS TS curvature.
8] Identifier control @|

Enabled

[[] compute after kinematics

Refresh dependent elements
Identifier

Icurvature
v ZHliF R

“Variable rype
044-6
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L.11 Tongsuan
g HE
7. L. Points FHUS A FE @A ALFR (Ordinate), A JGHTIRAZ A B2 crv T
4,

universal
mechanism

a1 .t e vy (=] | (8] g8Z.crv { Curve editor - o X
[enabled - &
[JCompute after kinematics @ a B 2
[ARefresh dependent elements N X Y Type Smoothing
_dentfier = 9 aw... i
avature Bl 10 0 Lne Yes
Number of elements to refresh: 0 0.0p2 ol e - o
3 10012, 0 Lne Yes
Assign value to identifiers with the same name PR e ke
@no (oF] O subsystems 5 2.0024.. 0 Line Yes
ts 6 2.5030... 0 Line Yes
o 7 3.0037.. 0 Lne Yes
8 35043. 0 Lne Yes
Ordinate 9 b ot S 400%.. 0 Line Yes
Curve editing ‘ 10 45055.. 0 Lne Yes
No data 11 5006L. 0 Lne Yes
12 55067.. 0 Lne Yes
Abscissa 13 6.0074.. 0 Line Yes
Variable Type 0.0p2 — 14 6.5080.. O Line Yes
e g:‘f"‘m 15 7.0086.. 0 Lne ves
6 7.5092.. 0 Lne Yes
17 8.008.. 0 Lne Yes v
Caricel ok Cancel

044-7

8. 1E#LL Variable X & [ JE 45 E 4L hr (Abscissa),

=N 3
&, JHEAES,
Wizard of variables : = |
9 Variables for group of bodies = Linear forces & Joint forces {(f Bipolar forces [MEnabled
A Angular variables 7 Linear variables a+b Expression %% WheelRail [[] Compute after kinematics
I Coordinates ® Soh i == All forces id Identifiers @ Bushing Refresh dependent elements
¥ Track coordinate system [ Railway vehide | §% Wheelsets User variables ¥1* Reactions Identifier =
Icurvature
Name Comment i)
Number of elements to refresh: 0
Resistance Total creep force resistance Assign value to identifiers with the same name
VControlForce Speed control force @ No Oal (O In subsystems
F_1X External applied force 1, projection X
F_1y External applied force 1, projection Y Comments
F_12 External applied force 1, projection Z |
F_2X External applied force 2, projection X 5
Ordinate
F_2Y External applied force 2, pﬂued:on Y T Fdescriots
c 2 Curbmrand nonlind facen A M Curve editing ép: 9 sescnp ol
= 'oin
[Distance MVehide distance from the simulation start | T & IPOiﬂE: 1619 __JI O Variable
Distance Abscissa
\ Variable Typﬁm
wistance l i% Variable I
Cancel

044-8
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th

/_) Ton, vsuan

MAFE 6] 5 1) Identifiers 72 6% curvature i35, FHFERE DK E L

A Angular variables
# Track coordinate system
Iﬁ Coordinates

= [E] ZREERER A
|:| v0

.@ Variables for group of bodies

(® Solver variables

= Linear forces
4 Linear variables
B Raiway vehice

Selected

 Wheelsets
Z7 Al forces

B Joint forces
a+b Expression
User variables

}f Bipolar forces

"% Wheel/Rail
%+ Reactions
& Bushing

lcurvature

[ ] mcarbod
B D R
[:l v
[J mframe
<[ mcarbody
[0 fzt
[ kxy_1
v kz_1
- fz2
[ kxy_2

M - -
< 5|

Icurvature

Variables

044-9
THATEEL, T BB At i B I A1 A2 A0 ) %

%] . curvature

15) Process parameters
0.002

[ simulation time ()
M buration time (s)
Step duration (s)
Step size (s)
Pause

45.46
29.781
0.00036093
0.001

=] 3
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0 ) [ Pt
045. ANt UM RERL3R4T N 238 fl A 25 B 7

UM BAFA AN T, AT DA R AT I R ige o AR, A2 22 T BEIR AN _E 3710
JF 3 i P g B AR I BH SO input.dat B HOAEE RS SO input.dat.protected . HE 5
AR A B n] LLE B H] UM Simulation £2/7 3T JF2EAT 5 5, ] LIYE UM Input £2)7 B8
SRER TR FA T A, AME RN ZERS.

Unprotected DESIGNER Protected

model model

Model protection

wizard

| Password: **** I

input.dat input.dat.protected

%001 . q&BUH6KIOUYT3I b2
$.6.B wHXD? .M.z HFjki,
UNp.S kY a3fyt. !iou[rcax/h

with main; version=72 ;
type=railvehicle; autogra:
size=1; scene=80;

objectidentifier=simple_18 ~wKOSilr .+ysTUSp](jRY HAKT
bkgcolor=16777215; gridcol( or1®: . .PALUMCK-+y$ . traiNa,;
e-mail
END USER
Protected

model

External
subsystem

UMInput.exe
Input data program

®

input.dat.protected

: : ZOD*W &BUHGKSOUYT3I "b?
Simulation +.8.B" m'"sxo' Iu. -z HF jil,
UNp.S kY a3fyt. §0M[rc3x/1
~wKOSil . +ysTUSp]( jRY "HOKT
or1®: . _PALUMCK-+y$  traiNa,,;

UMSimul.exe
Simulation program

045-1
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) = Tongsuan
E“ universal [ - M- e
mechanism |F'] -

—\ B o F I AZFA T T

1. MIFUh3E 4% 3 Universal Mechanism 9x64 | Tools.

Dongle

Getting Started

Tools

UM Input

UM Simulation
UMMonitor

User's Guide

045-2
2. M iiig4T UM Model Encoder .

IHEERE » Windows-SSD (C:) » BF » 248 » 2AFX#E » UM Software Lab » Universal Mechanism > 9 » Tools

o= ) BREH =] o
. ) Network license server 15:27 EAR 2KB
X

'3 UM Block Editor 15:27 HREEST 2KB
@

') UM Cluster Server 15:27 HREFEAT 2 K8
* | /5).UM Model Encoder | 15:27 AT 2 K8
o '%) UM Rolling Contact Fatigue of Rails 15:27 2K8B
# 8] UM Rolling Contact Fatigue of Wheels 15:27 HRIEESC 2KB

045-3

3. £ Model protection wizard F1f s C7 4251, &5 — " HAEAY) input.dat 3L

GG

Please select UM data file x
. AR 10 « =M > UM Models > SRIEFHER ~ [J] 2 SRR [
EIR v Tt =z~ [ @
~ = - s EEs sem N

2020/5/7 11:25 DAT 2% 2 250 KB
- O
B
-8
B |
=] v
AFE(N): | input.dat v] Data file (input.dat) (*.dat) ~

FI7T(O) B



universal
mechanism

L.11 @ Tongsuan

4. Fah#m N5 3 3 E 1% (Generate password) — N300 (424, H TR, A% Delete

input.dat.

‘Model protection wizard X
|

Model: I'C:\Users\86 187\Desktop\UM Models\&ZRlliF 231 ;EJJ

|INEZLixza |

Password:

[~ Delete input.dat

Protect l Decode \
[ |

IGenerate password I ‘

045-5

iy Protect, AERHNZE SCAT, I H S BRIE AT

rotection wizard 'S

Model: IC:\Users\SG 187\Desktop\UM Models\&%RIl{F 234 g’?j

INEZLjXza

Password: | M pelete input.dat

|

1 Generate password | Protect Decode

2021/7/30 10:02:13: File C:\Users\86187\Desktop UM Models\&f

' Information X

|
File C:\Users\86187\Desktop\UM Models\&RHE=FFEE\input.dat is
protected successfully.

aTF
& 045-6
=)
6\ WE%%&D @ 045'70
> UM Models > SHIIFEHER »
~
= EEHEE =5 K

GOMeshes 2021/7/30 10:01 =
M_}J Chinese LMA.wpf 2020/5/7 11:25 WPF 374% 4 KB
" CN_Rail_60.rpf 2020/5/7 11:25 RPF zft 1KB
o CRH2017_Y_Leftway 2020/5/7 11:25 UM Document. ... 118 KB
o CRH2017_Y_Right.way 2020/5/7 11:25 UM Document. ... 118 KB
o CRH2017_Z_Leftway 2020/5/7 11:25 UM Document. ... 118 KB
o CRH2017_Z Right.way 2020/5/7 11:25 UM Document. .. 118 KB
ﬁ input.dat.protected 2021/7/30 10:02 PROTECTED 3Z{% 8 994 KB
o input.xv 2021/7/30 10:01 UM Document. I... 1KB
o last.ecf 2021/7/30 10:01 UM Document. ... 1KB
W last.fin 2021/7/30 10:01 FIN 3744 1KB

045-7

% 171 W



universal
mechanism

th

Tongsuan

(SALES

7. F UM Simulation £ )3 1]

8) UM - Simulation
File Analysis Scannmg Tools Windows Help

DLIE S $TFF N Ja iy iy @ ARic).

- NORe i =il

Y, ETE

B E e Al

BEE

meE =

et A eS| Fop o B @

|5) Open object

Scan the forder:

|c:WUsers\86 187\pesktop UM Models\

l Rﬂ*ﬂ“?éﬁ
B SiERCTEREL
BE R ERER
PHERFAIA9
FHEHEE

B e

B BENSHIRS

|c:sers\g6 187\Desktop\UM Models B2 RIS ZE SN

|| concel |

| o

[ 045-8

8+ M/ UM Input F2/7 AR ELEAT T I oA, (H AT Lo

subsystem) [JJEXFA.

AN T 24 (External

— %
1111.IfI:f25221121IJZ1::211:.52122:225222122252122222g
e —
(5] Open object X Type: Illim I V|
Scan the forder: (& Comments/Text attribute C
C:\Users\86 187\Desktop\UM Models _?jj;l /’T/ |
v st Models
RIJ*A%H /
A TR
fie e ks
PUEFHIAE
-3 FHEMER
A e
> B SSRGS
c: wserswsmmmopw Models\gsmﬁiwgﬁﬂ\ |
Accept as defauit |
& 045-9
9. M AR, HSHATLLE BB, ARkl 728 ER R ICKRRA

SRR, TP IRED.
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mechanism g

5 Name: |SubSl I -+ i}
‘E) extemal V*
Comments/Text attrrbut:e C

| l

General Position jIdentifiers

|UmObj0.5ubS 1. ¥4 TE15%F _:JI

Whole list

Name Expression Value Comment
mframe 1605

mcarbody 4,0000000E+4

fz1 9.81%(mcarbody/8- 5.2986263E+4

kxy_1 9,5000000E+5

kz_1 9.0000000E+5

fz2 9.81*mcarbody/4 9.8100000E+4

kxy_2 1.2500000E+5

kz_2 1,5000000E+5

045-10

= BABEFIAZEMSE S KT

1. 1247 UM Model Encoder.
2. IEFFE LY input.dat.protected S GFEE: SN N R HRIERFK D,

Please select UM data file X
& v « ZM > UM Models » SREXESER » v O O BRENRESER"
||y R By M @
o= A e ZMEEE =3 Fh
| GOMeshes 2021/7/30 10:01 Tig=
B [Tinputdatprotected 2021/7/30 10:02 PROTECTED 0IF 8954 KE |
=
3
) N
[ B
iy
e v
IEE(N): [UM v| | Protected data file (input.dat.protected) (*.protected) h

Data file (input.dat) (*.dat)
Protected data file (input.dat.protected) (*.protected;

045-11



L']‘ universal ﬂ ;\ Tongsuan
mechanism g
N IEHT RS, rif Decodes
Model protection wizard X

Model:

['C: \Users\86187\Desktop \UM Models\&ZRl{F 2= 31 Q_]l]

Password: | |NEZLjXza

Delete input.dat

’Generahepassword I l

Protect ‘

Decode

2021/7/30 10:06:28: File C:\Users\86187\Desktop\UM Models\&%f
2021/7/30 10:02:13: File C:\Users\86 187\Desktop\UM Models\Z%f

045-13

% 174 W

Information X
File C:\Users\86187\Desktop\UM Models\S&RIE /SR
\input.dat.protected is decoded successfully.
BE
< " >
045-12
. S, ,‘_‘-_\, Y . v T
4, SRR G, B input.dat SO SO IR H 3%,
UM Models > ZHIEEFHER »
=% e a=ht -] Fh
. GOMeshes 2021/7/30 10:01 M=
‘.El Chinese LMA.wpf 2020/5/7 11:25 WPF 7% 4 KB
7 CN_Rail_60.rpf 2020/5/7 11:25 RPF Szf4 1KB
o CRH2017_Y_Leftway 2020/5/7 11:25 UM Document. ... 118 KB
& CRH2017_Y_Right.way 2020/5/7 11:25 UM Document. .., 118 KB
o CRH2017_Z Left.way 2020/5/7 11:25 UM Document. ... 118 KB
o CRH2017_Z Right.way 2020/5/7 11:25 UM Document. ... 118 KB
IS input.dat 2021/7/30 10:06 DAT X4 2 250 KB I
| ] input.dat.protected 2021/7/30 10:02 PROTECTED 324 8 994 KB
o input.xv 2021/7/30 10:01 UM Document. I... 1KB
o |ast.ecf 2021/7/30 10:01 UM Document. ... 1KB
:‘{] last.fin 2021/7/30 10:01 FIN 3244 1KB
" lasticf 2021/7/30 10:01 ICF =it 6 KB
I last.par 2021/7/30 10:01 PAR 7t 1KB
Nj last.rwe 2021/7/30 10:01 RWC 324 4 KB
o0 lastxv 2021/7/30 10:01 UM Document. I... 1KB
D mesh.cfg 2021/7/30 10:01 CFG i 1KB
[&] objectbmp 2020/5/7 11:25 BMP 34 226 KB



H "> Ionv\uun
L)) uversal (DIt
046. A UM SRR v B30 25 10 S 3R e B ?

NN AR TRRIRS R 2, . X T RERNPUERE RS, £Fal
PL—LePrE I S RS, XSRS T W AE 8 TR A HW, tadamE
MNEILTE 25 K PR 0 i e 3 — L6 it 22 T 3%

X T ZEA-IE RS A RGN ZE-PUE- TS ARG 54, UM Flexible Railway Track
TR TE B RRAR S AT N300 BT H AR . SR, TR AR RRAS I AN SRR B0 SR It i
RGHATENMAC BT, WBGE R G A SR o AR R A G, FRATT R sl T
BN T, BRAEWTR

1. JATSEAEA PR e B B HI AR AT 2 B0 G 57— R A2 S AN AR Y. A1) 4
#24m K, FICRSF 0.3m, ABFRIXE][-12,12]).

2. BRI ST A CRB R 1A A B AT DS R 2 R D
47 UM.mac, TH5H T R5 I 3RS ORISR T 160 B FIFHEES R SEH T 6 ).

3. 18 UMFEM % #460 THAF 2 5 doRS A input.fss XM, JfF@Ed FE 7
A4 F A\ F| UM Input.

046-1 {EMMR

&t

0462 ESMIERS
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4 FESTEURL CERUREBWND 8RNI, S, SHl., St 414

046-3

BIRPRLNIAAEXT BaseO MIEHE, & XWA-Fahf— N B E, HEH, |
...... , BT 414,

v,

Name: |jBase0_Body1 + ﬁ o

Body1: Body2:
IBaseO _:” lBody 1 jl
Tve: [Nodar 7

Geometry Coordinates

Translational

degrees of freedom:

[J x 0.000000000000 b4
Y |0.000000000000 b4
z  |0.000000000000 pA|
Rotational

degrees of freedom:
Orientation angles

,3 (1,2 vr.

[J t [0.000000000000 =

2 0.000000000000 =

[J 3 |0.000000000000 =
046-4
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6 73 AAEHUKLAT BaseO FXHUMBURL Z AL 23 ()55 ) o0, 7 SCHF R A0 44 B )
. BHESHL IR GHICR I A Je B TR SR I T,

046-5
. |%) Matrix of linear force element X :
| Elements 1
: coordinate-coordinate coordinate-angle _
[ I A I ] S B —
| T - I I —
l <l ©|lke2 <] || |l ]l g
& angle-coordinate angle-angle
| <l ]l €] |kax2 )l <l .
| <l <l €l 1 Clleyz ] <
I T ) —
Lok || Cancel |
& 046-6
7. H UM Simulation FT 8, 7503805 B4 6 S AN B 15 4 BH et (UM
FEM X H A8 ).

Solver Identifiers Initial conditions Object variables XVA Information FE subsystems Tools
Subsystem:  SubS1
General Simulation Image Solution

7
inspecto

Options Damping
Damping
Internal dissipation
Type of definition
(O Linear model
I (® Damping ratio for each mode I

Linear model

D=aC+bh

a: [0 | b [0.002

046-7
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ECE

8 SR Iy FAR M S, FTOTEAME A TR, THERGHIEAE, 7230 & 1 m]
PO 5 I IR s o

@ Static and linear analysis

5] & &

= %

Equilibrium Frequencies/Eigenvalues Rootlocus Linear vibrations Identifiers Initial conditions Options

Freguencies and modes

Method of analysis
Lanczos algorithm

QR algorithm

fH2)

252 1077.99
263 1094.11
264 110122
265  1118.02
266 1143.27
267 1169.56
268 1196.65
269  1203.5

270 12219

271 1222.03
272 1224.24
273
274 1279.9

275  1280.01
276 1302.76
277 1307.77
278 1314.15
279 1331.16
280 1334.49
281  1361.88
282 13%4.02
283 1416.54

224 1428 ac

= Eon ==
[C]Eigenvalues
Use zero velocities
[] skip damping matrix
| Frequency/Damping ratio ~
LSort by} frequencyr ~

Animation of modes
Amplitude

Rate

9. f£ Linear vibrations T, & 1300 MMEIRHZ(1,1300[1300]),

046-8

TERI TN 5

£1(0.3,0,0), FARIE{E AN 20kN, JFN Z H) (BEE R[22 Y mNER), 3 UL

TIN5 5 S A

clam

=8+ 0

15) Static and linear analysis

(il
5

Frequendies (Hz): I [1,1300[1300] || [
Enabled
Exditation type
(O Kinematic O Inertial

Type of calculafion
(® Amplitude

Equilibrium  Frequencies/Eigenvalues Rootlocus Linear vibrations Identifiers Initial conditions Options

(OPhase

= B |y 5

s

File name: |rail frequency response test sampleExc

No name

Body: [SubSl.raiI :_]

Component: fFzZ v
Image...

Amplitude (kN/kNm) I 20.00000 I

Frequency factor 1.00

Phase (degrees) 0.000

X (m) | W —

Y (m) 0.00000

Z(m) 0.00000

Name

r:z(SubS1.rail)
r:z(SubS1.rail)
r:y(SubS 1.rail)
r:y(SubS1.rail)
a:z(SubS1.rail)
a:z(SubS1.rail)
a:y(SubS 1.rail)
a:y(SubS1.rail)

Comment

Coordinates of point (0.3,0,0) of body SubS1.rail relative to Bas...
Coordinates of point (0,0,0) of body SubS 1.rail relative to Base0..
Coordinates of point (0.3,0,0) of body SubS1.rail relative to Bas...
Coordinates of point (0,0,0) of body SubS1.rail relative to Base0..
Acceleration of point (0.3,0,0) of body SubS1.rail relative to Bas..
Acceleration of point (0,0,0) of body SubS 1.rail relative to Base0..
Acceleration of point (0.3,0,0) of body SubS1.rail relative to Bas..
Acceleration of point (0,0,0) of body SubS1.rail relative to Base0..

046-9




universal Tongsuan
[ ]
L]‘ mechanism g I_J%

10. A2 EAEERRITIEREAT R, — et 5 2 NsER. TIFSEE N,
g g N (BARREIE Ha) .

Variables

atifiers  Initial conditions  Options
Type of cakulation
& ampitude Phase

File name:  [ral frequency response test sampleExc ]

\&u-

0.0001

8E-05[

6E-05

4E-05F

T e move AR i e

& 046-10
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mechanism Q

047. JfRER UM BRAFA: BRI 32 BE AN IBUAE A 2

L4 (R BRI 2R3 R 0501 70 %007 LRI 98— JBCR B AR B R B LS IBESLR) - gl =000
IR (OB IE R 0.25m, £ UM BAFE, XAMER 0.0m. SATN T 250 a1
NI R, MRS W AN S, WSO AT T AR BN SRR AN
A, BRI 75 LART 85 UM Loco S AT AT IR ik (ARG 041) H
AN T A A Identities 77 NEET A PIRBURN K 75% . IBA il A UM 3ok A
FRIT AT INGERIAE A 2 1 T 5 A S 2

1. 21T UM Simulation 27, %325 Tools | Irregularity editor | Railway track,
FTFFER B PG AN PIGRE A TR A A AN T B BE ) DUR PR B 7 (6 URh U 3% AR A
SPMRREAS, AT LA SCIE S, 3R AN Sl A

(&) UM - Simulation
File Analysis Scanning Tools Windows Help

[ P m-m( — Shift=CrrieA G R/ B e ey ey 5| gy
T W Graphca |

& 047-1


http://mp.weixin.qq.com/s?__biz=MzIzNDIyOTMwNw==&mid=2247488727&idx=1&sn=531b6c557d060d787d319363087441d7&chksm=e8f8cf83df8f4695dd151d86a314d5bb8f335596a8768950e8b8713be1644c9090d57d94a53b&scene=21#wechat_redirect

. s Tongsuan
universal (o & 2>
o . “ Il =
L11 mechanism g =] Tf‘é
2. X HIRAILL Sato i 4, 1EFF Spectrum | Expression, 1E Function T [f] FHE A

1e-6%0.036/(w”3.15), Bl 2)i% Circular frequency, % & K VG H 0.01-1m, 1517 Compute,
I B A 25 P DXt S 7 1 — 2L B ATLAS P2 D

15) Irregularity editor - railway track =8 EcR 52

Resultant profile B @ Length [506 | Step 0.1

Profile components

mm
: : ! m
I i I H
0 100 200 300 400 500

| < J

Single profile t E @ Factor 1 l [ Autocorrection of lenath

Start [0 Finish [500
Expression Points From file

Slump Track

Selection of spectrum
OFRA OPoints

Osw
1 (Im l | i Function F(w).

! Example: 0.46E-6/(w"2*(w"2+0.7))
Examples of spectrum:

v

Function

1e-6¥0.036/(8~3.15) |

|| Circular frequency

540

Wmax: 100 osc/m

‘ | ‘ ‘ H l Wmin: 1 osc/m
By g, [N | it | | I|‘ Iﬁ;\o.m | Lmax |1 |
i Number of harmonics

[3000 A

Compute

047-2
3. AN, BT TEASRIRE], R IZXFRA R AT IREA, AR
0.1m, H AR, LICE 2 - PUE R & 30 /1 2 05 B i) /5 2
2]

Resultant profile B ﬁ Length |500 Step 0.1

047-3
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4. TER, AR R R BERIE LA A AL, R RO, R g AR
SRR IZIFEF LR B L, R, RAF erv KO0

=eEE=]

18) Curve editor - Irregularity editor - railway track = u} X
++alie J=Elalg
| - : N X Y Type Smoothing

: : 3 ] : ; = aur... ~
i bz I I | S St Rads! e 1 1004.. 3668  Line Yes
“0 o0 : : ' i i 2 10092.. 3.548L.. Line Yes
: ; 3 L0139.. 3.4970.. Line Yes
i 4 10185.. 3.4466.. Line Yes
i 5 1023203 3.3970.. Line Yes
: 6 1.0280.. 3.3%L.. Line Yes
S| DR e LR S e e e e e 7 10327.. 3.2999.. Line Yes
i 8  10375.. 3.2523.. Lie Yes
st [0 | Fnsh : 9 L0423.. 3.2055.. Line Yes
Expression  Points  From fie 10 L047L.. 3.1593.. Lne Yes
sump  Spectum  Track e 11 10519.. 3.1138.. Line Yes
Selection of spectrum : 12 10568.. 3.06%0... Line Yes
FRA Oponts ] 13 L0616.. 3.0248.. Line Yes
OFERRI @ Expression Co] N | S A e S 14 10665.. 2.9812... Line Yes
Function F(w). : i : g { 15 10715.. 29383.. Line Yes
Example: 0.46€-6/(w~2"(w*2+0.7)) ' : i ] 3 16 1.0764.. 2.8960... Line Yes
ples of spectrum: ¢ : i i ; i 17 1081434 2.8543... Line Yes
e : : ' : : ~ 18 10864.. 28132.. Line fes
pcion : : ‘ : : 19 10914.. 277%.. Lne Yes
| MOV | Iy s S 20 10964.. 2.7327... Line Yes
DJcrader frequency ' 21 11015.. 2.6934.. Line Yes
Wesk:, 100.omcn : 2 11066.. 265%.. Lne Yes
Weire._Lioacle : 23 Li17.. 26163.. Line Yes
tma 001 Jumex[t ] : 24 L1168... 2.5787... Line Yes
Number of harmonics 25 L1220, 25415.. Line ves
: W 26 L127L.. 2.5049.. Line Yes
r - ~ s 27 11324.. 24688... Line Yes
Compute | : : : 28 11376, 2.4333... Line Yes

X : 4 g i 25 L1428.. 2.3982.. Line Yes o

L x| oo

& 047-4
5. %43 3Z ¥ Tools | Time history editor .

13) UM - Simulation
File Analysis Scanning Tools Windows Help

@

Animation window... Shift+Ctrl+A

Animation window (old engine)...

Graphical window...

Histogram...
Text editor..

Wizard of variables...

List of variables...

Table processor...

Symbolic calculator...

& 047-5

List of calculated variables...

Orientation calculator...

Ctrl+G
Ctrl+H
Ctrl+AlR+T

Ctrl+M
Ctrl+L




universal Tongsuan
®
L]‘ mechanism Q |_J %:

6+ WTE, XEZ—NEAT 0.1m s R A IIﬁFIH*—ZIKEEJZ/J\I,\O

EI=
'Pointwise spectral power density:
L -]
[ circular frequency
scissa
b Jrmn[o ] s
Count of harmonics: l 1000 ﬂJ

& 047-6

7. Rl L TR, ST B, IENIA R erv ST

a

++Hdle  EB A2

N X 2 Smoothing

i

1.0046... 3.6E8

1.0092... 3.548L..
1.0139... 3.4970...
1.0185... 3.4466...
1.023293 3.3970...
1.0280... 3.3481..
1.0327... 3.2999...
1.0375... 3.2523...
1.0423... 3.2055...
10471.. 3.1593...
1.0519... 3.1138...

TIRFITIIRRS

DFL

& 047-7
8. UL+ Circular frequency, WEFFAXIEAI: 0-1000m, rih 0.005m, &%
AN 1000 4 (ATEZD .

r: i s < Y Y 3 v 2 = ,1‘!
18] Process generator
B =
Pointwise spectral power density:

|Points: 1001 _'|
I iOircular frequency I

o b eone [0 | 5w

Count of harmonics: | 1000 A

047-8
% 183 M
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9. miifi Calculate, FE/Pt AN —HFEA, MR IRHL, T3] ext 4% U MAEA ST
4, &l 047-9:

X REE) BRO) ZEV) EEH)
0 -3.23856620525476E-5
0.005 -4.75043671031017E-5
0.01 -4.40345138486009E-5
0.015 -5.13740415044595E-5
0.02 -6.61633675917983E-5
0.025 -7.38031230866909E-5
0.03 -7.84312505857088E-5
0.035 -7.50330800656229E-5
0.04 -7.71168415667489E-5
0.045 -8.17621330497786E-5
0.05 -8.25193492346443E-5
0.055 -8.05968666099943E-5
0.06 -7.89542464190163E-5
0.065 -7.50027684262022E-5
0.07 -6.477753049694E-5
0.075 -4.55550871265586E-5
0.08 -2.82270902971504E-5
0.085 -1.96577275346499E-5
0.09 -9.21151979582646E-7
0.095 1.16293749670149E-5
0.1 2.43933518504491E-5
0.105 4.46687372459564E-5
0.11 6.40083089820109E-5
0.115 8.08720506029204E-5
0.12 8.58095154399052E-5
0.125 9.05030392459594E-5
0.13 9.49535751715303E-5
0.135 0.000104196835309267
0.14 0.000114249924081378

& 047-9

10 sl B, WMEL S D SR SaHEA (A m).

Variables

Wrrocess

[Points: 1001

[ circular frequency
Abscissa
strt: 0| Finish: Step:

[ 047-10
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048. WA UM SHEHE#E4T 4 X Giit?

KZKIi&, UM Simulation f&/5 ./ Statistics £ Table processor %5 4bF T B, &
AR — S M 2 BT HdE (B e m—AXIED AT, SRIMA Lem i, 1A
TENG— KRR N BRI s SR —BL 2 KB, kangiteE—B, H
Eite UM AR EAEXANIIAENE? &2 Yes!

XADIRe e S E W L, R AR, ERE AR bRk, nAR,
4% Calculate statistical data, #2470 X G it TAE.

Plots
Variables
Ml izBric canedinatnnae | 12] s
= Options...
Edit...
fli Delete Del

Copy as diagram to active MS Excel book Ctrl+E
Copy as table to active MS Excel book  Ctrl+T
Filter Ctrl+F
Calculate statistical data

B Copy to clipboard Ctrl+C 3
Copy as static variables Ctrl+S /\
048-1

BERD, AR — S E AR, ] 048-2, HdEXEMSETHE R —H TR,

= plots =@
[ Variables

‘ ..r 2(Brick) - Coordinates of .. | =101
..MaxAbs @=3;b=1r: z(
‘..MaxAbs @G@=1b=1rz(..

124

o: \TU U Wbis vV 112 1.6 2

Ex=1 Ey=-1

048-2

% 185 W
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mechanism

/} Tongsuan
ECE

TEE RN R, PTG, MKEF XS A2RE N AR, T
Options, fE Statistics U3 [ 1% B AHAR X [A] 400 a FIX[E]YERE b; A Functional 473

RIS R 45 R R T AL Both ways.

TR -MEE T ERE R (SR ECZ mean,

Window parameters X
Window Axes Design Frequency filter Statistics
Parameters
Distance between Width of intervals

centres of intervals

a: 1 @

b: 1 g
Functional

MaxAbs v

Reprent new variable as

(O Points in the middle of an interval
(O Histogram

(® Both ways

048-3

b=0.2m), 7rXGIHEGRE L x fid o, PR BT BN

OO FE a=0.13m, [X [A] 5% B

- Be—
Vanasbies
7 MLTRU2_DogTraler_RRP_PR... | **°
7/ MMean (2 = 0.13; b = 02) LT... | //"_
x
a
x
A b
—1—
% b
0| 1 S 1 128 s 13 1 134 13,
1
& 048-4

BJa, ¥ XAE3RAe R 2 Tools % #. 5L [f] Statistics 5 Table processor, ]

PAFRARIGETHE
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Tongsuan

Q,/Fj

049. AFRBERIMZKHL, WA UM #ETEmM?

BIF 737 I A% 5 R P 2 Q34T B ndge A, R R, ARG 73 02 A

[A],

PE 0.005m [FEIEA-FIRFEA, 7 UM
@ =xn
X $HEBE) BRO0) FENV) EEIH)
00.00090311246
0.1 0.00095781556
0.2 0.0010124751

0.30000001 0.0010705456
0.40000001 0.0011338776
0.50.0012019121
0.60000002 0.0012714136
0.69999999 0.0013368349
0.80000001 0.0013912481
0.89999998 0.0014276382
10.0014402622

1.1 0.0014257708
1.20.0013838632
30.0013173623
0.0012317487
0.0011343051
0.0010330912
0.00093596394
0.00084980036
0.00077998807

g
i
)
9
0
i
.
20.00073016575

4
5
6
74
8
9
0.

ER R 3 A B AR TR AT BA 52 i —

AT HHARRSLH
1. iz47 UM Input 27, #r—
YA R
2. WSR3l ik
~ B obec = || & X«
v - ¥ Object
b Curves —— 5
#9 Variables
3P Attributes >
(8 Subsystems -~
v L:\af;e(:x /-—’\\\
o Aoy
¥ Bodyl PP e
e et
# Bipolar forces
8 ear b
.' Contact forces
= .
e+ 8| P\\\

Whole list

Name Expression Value

— RS T Y B AR SRR . W 049-1, AUFE 0.1m ) K AN IRURE A A S

N

B e SE I B N PR A ?

T SRt - EEE
T HEE BEX0) BEV) BEH
~ 0 -9.08971651369939E-6
0.005 3.68551802409911E-8
0.01 1.16449627967086E-5
0.015 1.0641902917996E-5
0.02 1.76384983205935E-5
0.025 3.72999857063405E-5
0.03 4.85179698443972E-5
0.035 6.2494320445694E-5
0.04 7.1470632974524E-5
0.045 7.99057597760111E-5
0.05 8.75514015206136E-5
0.055 9.58821401582099E-5
0.06 0.000114963564556092
0.065 0.000125092978123575
0.07 0.000128342231619172
0.075 0.0001333114632871
0.08 0.000134876594529487
0.085 0.000141374097438529
0.09 0.000156271606101654
0.095 0.000161002317327075
0.1 0.000166876750881784

049-1

#AE, (HERAT AT A ] 5L ) 28 R G AR

AR, BRI LR ORI RSE R, W]

JUATA, )ik B 3 iH R E AT S

\«*’i}w- :y\

\\Nm\aodvx—+'h-l

Comments/Text attribute C

Oriented points
Parameters

Vectors
Position

3D Contact
Points
- Coordinates (PP):  Quaternion

Go to element =

Image: M visible

| [so1

[A Compute automatically
Inertia parameters
Mass:

Inertia tensor:
20.625 c

/| Added mass matrix: (none)

Coordinates of center of mass
Cllo.25




. Lam  Tongsuan
L:“ universal /{) -
mechanism Q =) 55

3. ARIME 1 AR, W X T A B

= .
Q) &« || s mam ¥ |
SRIERS T - | e iz ]+ W~
Body1: Body2:
IBaseO L” IBodyl _v_“
Type: £ Translational ~
Geometry Description
Joint points
Basel T&
o °][x ol £]
Body1 'fk
| °ll 3| £]
Joint vectors
BaseO axis X : {1,0,0) ~
E B[e "o "
Body1l axis X : (1,0,0) ~
|1 “Hg nHO “l

049-3
4. {E-V3)8: K Description T1[fi, ‘2Ji% Prescribed function of time (I 8] & £ 2K 2] 1
izg), P File K7L, A SN 0.1m [ txt 3CHF.

‘ 5
F| Neme: [ase0Bodyr | + @ ~
Body1: Body2:
[pase0 I | =~
0.002 Type: | &£ Translational ~
Geometry Description
Configuration
Rotation: 0.000000000000 A
Shift: 0.000000000000 E
rdina

-0.002

049-4

5 HERERITE, ORI 2 Bl —/ME X HPEER.

Bl & , Sio me Rk -
e e RS | o [zt ] + @ @~

Body1: Body2:
|Base0 L” [Bodyz L”

Type: |.&£ Translational ~ |

Geometry Description

Joint points
Basel
lo Sl ]l ]

Body2 %

ez
-

I Il Il ]
Joint vectors
' - Base0 axisX : (1,0,0) =
[ "l "l "]
‘ Body2 axis X : (1,0,0) o
2 "l "l a

049-5

%

=

# 188 M
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6. BEE A BRI 5, NE A EE 0.005m 1) txt SCHE.

¥
iName' [jBaseO_BodyZ | + i
0.0004
Body1: Body2:
: : A [Baseu _~||[poay2 ~|
| Type: | £ Translational v|
‘ i | Geometry Description
0.0002 Configuration
Rotation: 0.000000000000 E
Shift: 0.000000000000 E
I ‘ ‘ | ( 1 | Joint coordinate
ol LI O [N 1 .| | LRLHAS \H il “ b lf’resc"beﬂlfu"dw"“ﬂme
0 AL m \|‘\|| [l '\| | 60 | (i HIII[’ IU‘Typeoescnphon
S
(O Function O Curve
O Time-table
-0.0002

P i &
049-6

7. RIS, @B txt U AL SRR
RN

1247 UM Simulation F27, n#EAA, W& RS2 R MNRIRIE X fh A2
8, HErTEeEE

@ Wizard of variables [5
a:b Expression User variables > Reactions (® Solver variables = Al forces
52 variables for aroup of bodies & Joint forces A Angular variables &7 Linear variables
= Emsm Selected (total 2)
- |v| Body1 IBodyl, Body2 l
i Body2 Coordinates of point in the body-fixed frame of reference
| of| off o]
Type
(®) Coordinate (O Bipolar vector
(O velodity (O Bipolar velodity
(O Acceleration (O Bipolar acceleration
omponent
O Oz Olvi Ov
Resolved in 5C of body
iBaseO __v__“
Relative to body
Base0 .LI
0 0

r:ix(Body1, ...)

Coordinates of point {0,0,0) of body (Body1, ...) relative to Base0, SC Base0, projection X ﬁ '
| LA

|

& 049-7
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9. J5L I 3 A7 L4 ST, 7E Solver | Solver options U1 i, % B &t KFR 4320 K4 0.001s.

Object simulation inspector

Initial conditions Object variables XVA Information
Simulation process parameters | Solver options | Type of coordinates for bodies  PP: Options

[Juse Assembler code for matrix computing

Park method

Initial discretization C‘m
Minimal possible step size 1E-0012
Iﬂaximal step size 0.001 I
Minimal step size 0 10

Minimal N iterations: l:ﬁ
Maximal M iterations: l:ﬁ]
Error factor (<=1)
Number of steps without inaeaselC:/t]
Keep decomposition E .:/t]

[JLow order prediction by step decrease
BDF

Minimal step size 1E-0010
Maximal order 5 z‘

ABM

Minimal step size 1E-0010
Maximal order 11 K]

049-8
. 1L Solver | Simulation process parameters VL[, 15 & {7 FHT[E] 100s (ARFIFEA N
100m K, Hrdfafi i 208 0.005s CAgEmtZ 0.005m).

Object simulation inspector
Solver Initial conditions Object variables XVA Information

Simulation process parameters  Solver options = Type of coordinates for bodies ~ PP: Options

Solver Type of solution

() BDF

O AsM (O Null space method (NSM)
(® Park

O Gear 2 (® Range space method (RSM)

(O Park Parallel

(Time Az ¥ 100

Step size for animation and data sborager 0.005

Error tolerance

[Cpelay to real time simulation

[:] Keep system matrix decomposition

[[] computation of Jacobian
Block-diagonal Jacobian

049-9

% 190 W
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11. 1+5 585, FTJF Table processor, 7t Transformation of variables TU[f, #ii—1
EEE (), 2RlEHEANEES RN, LT MELSm, TERATFEDERNES

N Y 2
= _ =IeE]
\8. Ml) : ;
on.« 0.001914
197 " E Plo
[ aiways on top Vabloc.

Table processor of variables E._xl 0002
4 sn o 4Ll w.r.t. shorter variable

s
& 049-10

fern: LB INERAE W AT CAZETHE T € ) = % 3E1T (Tools-Wizard of variables-

Expression ).



9 ) et ik
050. MR UM FRT BEERIBRA SRR BN RRILIR ?

UM Flexible Railway Track 155 5 77 () 2 AN U2 R FHEOR 22 HIR I S B A TR
JORER CIEBLSIR), W 7038 7 I 75 B RR A ok — Xt Lo i B4, FRATTRE B A
S A RGO R R 2 A SO IR e

1. ZRGHRME, B AH HR: C:\Users\Public\Documents\UM Software
Lab\Universal Mechanism\9\rw\FlexibleTrack

2+ FEHEARITH H3K T railsores S0, 1230 T UM FRT B8 7 1 2440
RIS, KPS NN S —471E %4, with RailCrossSection;, /7 ] LA
2 ] 7 4% =X E SOBTIR AN LT

ows-SSDI(C:) > F-EP > ’z}% > /AF-EIE > UM Software Lab » Universal Mechanism > 9 > rw > FlexibleTrack I

A

% BREE il Kb

2021/8/7 22:41 RCS zis 3KB

7 *rails.rcs - 3EE
M) REE) BRO) ZEV) EFEH)
kz=0.389;
iw=9.30104E-9;
ys=0;
75=0.0258;
yh=0;
zh=0.0813;
yi=0;
7f=-0.0707:

ith RailCrossSection:
name=Chinese 60kg;
a=0.007745;

with RailCrossSection;
name=Chinese 75kg;
a=0.009501;
iz=6.64E-6;
ix=3.5107E-6;

iy=4 49361E-5;
iyz=0;

ky=0.55;

kz=0. 432
iw=2.381 3E-8;
ys=0;

0501

% 192 W



m‘ universal /5 T(m"suan
mechanism g

3. WEhRE, REIFATE HT Chinese 60kg/m AMHKT R (115 A B, A4 ILBEAR ST il
HABRR, IREBIUMEIE RE ky F kz #RE N 0, FRAECAF.

) rails.res - i0E&
XiHF) RBEE BX0) ZFEV) #EEH)
with RailCrossSection;
name=Chinese 60kg;
a=0.007745,
iz=5.2357E-6;
ix=2.142E-6;
iy=3.21573E-5;
1yz=0;
ky=0.539;
kz=0.409;
iw=1.611E-8;

wath Ra|ICrossSect|on
name=Chinese 75kg;
a=0.009501;
iz=6.64E-6;

050-2
4. 1217 UM Simulation 27, MN#E—NEM-PUER S, LR 512 8 EoR
T E SRR AR, A S B R AT RS A A AR .

Parameters
Rails  Sections A
Material

Young's modulus 2.1E11

Possris at
ety
Damping ratio 0.001

Set of cross-sections

+ @

Australian AS50
Australian AS60
Australian AS68
Chinese 40kg
Chlnese 50kg

Chlnese 60kg Euler

: il Delete Del
Russian R50
Russian R65 Properties Alt+Enter
Russian R75 . "
Russian T62 Assign to left rail

Assign to right rail
I Assign to both rails Enter

050-3
% 193 W
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5. DU )i S R b (B, AP, koA 5

64000~

63900

63800% (-

63700

63600F -

63500

& 050-4 HHEMES
W i ’N( M/ M( I

050-5 FEFEINZ

% 194 W
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LRailPad:z

i Time, sec
2.8 3

1 e T

B ] e . e I T

1] S e i L S T 2 S

050-6 Nt

a:z(ZA18,38 L Rail)

i

050-7 $MENLINIERE
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051. WA UM S8R 3 & i in B A7 I se) ?

v BEELRFN G W HE TP AR

L AR AR R R, 45 TR S H0E B RIREN LA, 2132 5 m) 34K
FIBRPE R RN AT AL &, G EN IR B DR,

Bl Wizard of variables ‘E‘
9 Variables for group of bodies © TForces = Linear forces B Joint forces ?f Bipolar forces A Angular variables
User variables % Reactions [ coordinates (@ Solver variables =7 Al forces id Identifiers & Bushing
4 Linear variables a:b Expression ¥ Wheel/Rail & Track coordinate system & Railway vehide i Wheelsets
= ¥ EEEhh® | selected (total 8)
& o1 Zer |wset 1left, wset 2 left, wset 1right, wset 2 right, wset 3 left, wset 4 left, wset 3 right, wset 4 right
& Left wheels " = - 7
wset 1left L::‘:Jellg v:[l:r:lel:ul g
wset 2 left ZLiftingRelative Relative wheel lifting
& Right wheels psi Angle of attack
wset 1right Fx Total longitudinal force
wset 2right YL Total lateral force
=M HERER Q) Total vertical force
= [ Left wheels dyRail Lateral rail deflection under wheel
[ wset 3left dzRail Vertical rail deflection under wheel
wset 4left drhiRail Torsional rail deflection under wheel
e Right wheels dyWR Wheel displacement relative to the rail
wset 3 right D.Ratio(W/R) Railjwheel dynamic ratio
wset 4right dyTrack Value of horizontal irregularity under the wheel
dzTrack Value of vertical irregularity under the wheel
DerivYTrack Derivative of Y irregularities
DerivZTrack Derivative of Z irregularities
dyRailFull Full lateral rail position
MWear1 Power of friction forces on tape cirde
AWear1 Work of friction forces on tape circle
SWear1 Specific work of friction forces on tape dircle per distance
MWear2 Power of friction forces on flange
AWear2 Work of friction forces on flange
SWear? Snerific work of friction forces on flanne ner distance b
LA
dyTrack(wset 1left, ...) (' value of horizontal irregularity under the wheel, wset 1left, ... @
dyTrack_1l dyTrack_4r
dyTrack_2
dyTrack_1r
dyTrack_2r
dyTrack_3l
dyTrack_4
dyTrack_3r
& 051-1

2 IXFREE - R EAT S RE SR AR O REAS 2R R IR R AR A A [ A 5
AN PSR » R 73 30 DR A7 — A SUARHE AL
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Variables

.dyTrad(_}‘ l-

dyTrack | = Options...

Edit...

Filter
Calculate statistical data

B Copy to clipboard
Copy s ciatic vanables

| (@ Load from file...

m ad( J Open copy in Wizard of Variables...
dyTrack_; ffj Delete Del
dyTrack ] i 5

~ Copy as diagram to active MS Excel book Ctrl+E
.dyTrack_‘; i g

Ctrl+F

Copy as table to active MS Excel book  Ctrl+T

Ctrl+C
Ctrl+S

| EY Save to file..

| Use variable for x-axis values
me for x-axis values
Delete all
Select all
Refresh automatically
Hide/Show

Position

-0.002

Ctrl+Del
Ctrl+A

051-2

3. HHCHEAITIFERA S, MBR&EET, IFRAF .

T v 1 Lbt - BEE

T SEE) \RN0) ZEV) BHH)

%Column 1 - Time

%

%Description of variables:

%Column 2 - dyTrack_1I [Value of horizontal irregularity under the wheel, wset 1, left wheel]

0-6.9721236E-0006

0.0049999999 -2.3159606E-0005
0.0099999998 -3.2408072E-0005

0.015 -1.9306472E-0005
0.02 5.448238E-0006
0.025 8.5063175E-0006

0.029999999 -6.3267871E-0006

0.035 -4.7884437E-0006

0.039999999 1.1716616E-0005
0.045000002 1.3301841E-0005
0.050000001 -8.5430056E-0006

0.055 -5.5538523E-0005

0.059999999 -0.0001283006

0.064999998 -0.00017687409

0.07 -0.00015231741

0.075000003 -0.0001367175

0.079999998 -0.00026530126
0.085000001 -0.00048765502
0 090000004 -0 00058980932

& 051-3



m1 universal s Tongsuan
mechanism

(ZIEE:

= Rz EBREE A TSI

L. T, REEAN BaseO [0 ] B — MBI BUHIE . 9 1IN, #ATH

FAERFNRREAN BaseO Z[AIFE SN —NRIMK, W42 HdRES, ISR AERES 2 8]
NFEE

Name: |iiiiREA_BioFL

e Body 1
S |[wmEA

| Type: | € Rotational

Geometry Description  Joint force
Jont ponts

T oEESA

051-4
2. WIREEAN BaseO 2 [A] 7] F Generalized Joint %42, XFh2SAY {48 0] LALE 25 (6] th AT
BRIz B ) TR RIS AL RS, e — TC B & T VIR AN & .

8 x
| 0w B el p !
Name: [ase0_HIREA +@ & v
Body 1 Body2:
Base) | WiESEeL 2]
Ty Te
Dlenabled

++ @6

ETtype: 3§ tc (transiation constant)

Transiaton vector
ex: [ wheelbase/2

051-5

% 198 W
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3. & IAERE [ AN EE [R) 8 3L TTy A1 TTz, LCASCHRIE A I TH 45 21 1) Bl 18] 2210
AR . AR, XANBURhRE I 5 2 AR AL IS R X

X H| Name: [paseo_tiigER |+ @ 8 v

Variables

v Body1: Body2:
| 2 Illo: ongsuan Research Instiute CRIFEIRY_1_Lbxt

Base0 -l ,m.iﬁ -l
Trpe: | %5 Generalzed
© ™
Menatied ++ @3 @
e !vve[ 2 tt {bansiatonal t-functon)

Comments]Text atrbute C

Transformaton vector
e Y: (0,100
eclo

Type of descrption

e .
Function Ot

(O Time-tabie

~ @=

051-6

s WAR G LR A SRR AR R B TR o

& 051-7
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052. UMY RF{5EREFARRIER &3 —F R R Rk

A BB P AR 223 UM9.1 AR B 8 21— N3 [A] 7 #: UM Input F277 58 15 #1217
I UM Simulation 27 NANGE, 42 75: Initialization of the graphic subsystem is failed!

Please reinstall the application. Program is terminated, 115 052-1:

Initialization of the graphic subsystem is failed! Please reinstall the
application. Program is terminated!

052-1
2 Z I, BATRIA —MERE LS SBULEHR . BRGZEBESH P XF

universal

Initialization of the graphic subsystem is failed! Please reinstall the
application. Program is terminated!

052-2
H1-T UM9 RFM A Simulation 277K H] 14818 OGRE EJE 512, %51 % H i A
SCHE ASCHL 4, 28 253 1 — M3 “UM 3 1 22 368845, st X Ak . BRI,
THH IR 2R AT SO A BAh, THAE 2R RO Of B P AR EE R OGP BN 2, I
DUEH R SIS AT A8 7 o Wi AT, MAE S E R RS WOl 5t !
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H3A11H UM Monorail HAUBSINEE AT B 417 (IR G A BRGS0 K
R T PR SCILIND, S8 & ML T PRSI EAIRPRIBE Dy 0, FefiR 5
A1 FIARK, B ARSI B T

[ Arima
BRSSP Gl @8 wE

| Variables

053-1
X ARV ? HLER P FME 12 SatE U RAOTEREBREN —SEET
BUEF, TREVEERBUE, FIEEREEE L T RGINIESE (cLocking) FF:E)IHJE
24 (dLocking), ‘EA153 517 M ALFE AN A 3 B 1R 2L

12.7.9. Locking vehicle movement

Some simulation results are obtained for a motionless vehicle, for example, computation of
natural frequencies, evaluation of steering ratio, tests with harmonic loading, and so on. For this
purpuse we recommend (o mntroduce a locking joint torques for some wheels. Often the reur
wheels are chosen for locking. The following linear elastic-dissipative model of the torques
could be used

MlongitudinalControl-cLocking*x-dLocking*v,

with cLocking and dLocking the a stiffness and damping constant. In this example the torque
locking the wheel rotation is parallel to the traction joint torque from the previous scction, Tig-

ure 12.67.
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Universal Mechanism 9 12-67 Chapter 12. Simulation of road vehicles

=
& = 2 =
FEERE s
Camber adjustment | Strut slope adiustment
— . Verticalloading | Steerina
Geometry | Description J"'“‘f“ml Wholelist | Toe adiustment
Jointtorque Name [Expression [Value &
IE"’"QSS'D" ﬂ steeringwhee 0
‘Descriptionofforce | |mlongitudina 0
Pascal/C expression: FxF{xv.t) cLocking
Exa!npls; , : beta_locking 0.3
~cstiff*(xx0)-cdiss*v+ampi*sin(om™) diocking  2*beta_locking*sgrt134.164
F= falControl-cLocking*-dlacking* © . " b
& 053-2

BRlt, EMshaET B, AR BN NS, MiZEENIwEN
0. B, XHNMSEEGERT RS, %3 Identifiers B[k F cLocking, KK E N 0.
1M dLeoking Z#/2 52 KKK, AL N0, L THRE.

Object simulation inspector

Solver Identifiers Initial conditions Object variables XVA Information Tools Monorail train
List of identifiers  1dentifier control

= A0 I A | Igaz-éé,RearSuspension

Whole list ' InertaPar gaz-66
A T [ gaz-66
Name = N = ontSust
Y.COGHWbL O (2]
Z_COG_Hub =3 [ [©) monorail bridge
Camber (1]
CamberRad Ca
Toe 1]
Toerad To
cStiffness 2.
A_Xpos 0
A_Ypos 0.725 Attachment point of the sprin
A_Zpos 0.03 Attachment point of the sprin
A_dXpos 0 X-axis shift for the second at
A_dYpos 0 Y-axis shift for the second at
A_dZpos 0.77 Z-axis shift for the second at
LOSpring sqgrt(A_dXpos”2+A 0.77 Length of the unloaded sprin¢
Gauge 2.2
CamberAdjustmer 0 Additional adjustment of caml
ToeAdjustmentRic 0 Additional adjustment of toe i
MLongitudinalCon 0 Reserved identifier for autom
TractionFactor 2 This flag indicates if wheels a1
CamberAdjustmer 0 Additional adjustment of caml
ToeAdjustmentLe: 0 Additional adjustment of toe ;
|cLocking 1.0000000E+7 | &
beta_locking 0.2
dLocking 2*beta_locking®sqr 4436.2146
053-3
CamberAdjustmer 0 Additional adjustment of caml
ToeAdjustmentLe: 0 Additional adjustment of toe
fcLocking 0 |
beta_locking 0.2
dLocking 2*beta_locking™sgr 0
SpringPreload 0 Preload force in springs (N)
053-4
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054. WL Ar AT HAE R SHHAIZAT UM B ERRRHBUT
HRARS?

A H AT 8 5 = 5 BUHIE 4T UM Simulation F2/5 3 AT H AL, HIEN
TSRS AT B B AT A . HSE P TS 1 A AU, AR AR
TR, R RZHH P ERR OX IR T3, M2 T iX— KA. UM Input 1
UM Simulation 27 # S P ST MHRAE, MR HER =TT CER IR RMIEES
sARAL AR . ALl UM Simulation (16 247 3#0E 60, HREBLI

UM 1 BFE iy AT EAE I3 A XN “[path to UmSimul.Exe]\UmSimul.exe” [path
to object] [options]. %Ar4 H =3/, ViHEFIA. BRI KL, 1§50
VERRE P IR AR A Y B AR 2 1) . LR AR AN LI T R A 22 A . 1 TR AT R — e )
W, HHTIF Windows REE BT -

1o SIANLUR A, RE .
"C:\Program Files\UM Software Lab\Universal Mechanism\9\bin\UMSimul.exe"

& EG X

Windows IRIE(RATSEANIER, BIRTTHERNERE.
— = 3EE Internet FiE,

FIFF(O): |are Lab\Universal Mechanism\9\bin\UMSimul.exe" vl

[ = [ e
& 054-1
SHTRE: BT UM (i ERF
DM-SimIatxm.
@ip 00 OEE ARDE EoAldbs pew DB H s e |

s WD PSS Foro & O

& 054-2
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"C:\Program Files\UM Software Lab\Universal Mechanism\9\bin\UMSimul.exe" "

C:\Documents and Settings\All Users\Documents\UM Software Lab\Universal Mechani
sm\O\SAMPLES\Rail Vehicles\AC4"

& &3

@’ Windows ISIRIERFEANSIR, AIRFTTHEMERS.
=, 30EEL Internet HE.

FIFF(O): |'1iversa| Mechanism\Q\SAMPLES\Rail_Vehicles\A(.‘A'1 vl

[ me || = |[me ||

054-3
SKBTIRE: 21T UM DG EERF B B AC4 IR

&) UM - Simulation - c\documents and setti

ngs\all users\documents)
File Analysis Sca

sm software lab\universal mechanism\9\samples\rai
ing Tools Windows Help

a.s.a'\oo FEE ARDE HoAlds pEa(DIEe
o Y &1@@{ voro & m
[3] Anin

-\qm@@»«tﬂa\ol@e-lm

054-4
3. A BLIARID, RE .
"C:\Program Files\UM Software Lab\Universal Mechanism\9\bin\UMSimul.exe" "

C:\Documents and Settings\All Users\Documents\UM Software Lab\Universal Mechani
sm\O\SAMPLES\Rail Vehicles\AC4"/s
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=BT X

Windows SIRIB(RFTSANIER, HRIFHEMARERSE.
s, AL Internet ¥R,

FIFFHO): |trsa| Mechanism\9\SAMPLES\Rail_Vehicles\AC4" /sl vl

[(w= ]| =% || mse. |

[# 054-5

SEThEE: 24T UM (TR 8B H K AC A 830 L —Ki To B i

Tosis Widews i
@ .= PO EEm ARBE Eea Ssds mEH OS] BT |
s e WD SS Lopro & O

& 054-6

4. FANCLUN AR, sE
"C:\Program Files\UM Software Lab\Universal Mechanism\9\bin\UMSimul.exe" "
C:\Documents and Settings\All Users\Documents\UM Software Lab\Universal Mechani

sm\O\SAMPLES\Rail Vehicles\AC4"/s /clast.icf /rlast.rwc

= By X

Windows FHRIERFFENAIER, BIRITTHERMTERS.
= ZAESE. STREEL Internet HE,

FIFFO): |3\SAMPLES\Rail_Vehicles\Aa‘/s [clastiicf jrlast.rwe vl

[(m= [ = || wso. |
& 054-7
SEHThRE: BT UM I ERERF. BB AC BREDE AR L — R TR Bt

THE
IE: A=A A E X 7RI LU HTHEE B s AP BB X A
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Options Comments

/s Sets the automatic mode

/c[Fileame].icf Name of configuration file (program desktop, parameters
of solver)

/p[Filename].par File with values of identifiers

/r[Filename].rwc Rail vehicle configuration file (wheel/rail profiles, track
profiles etc.)

/t[Filename].train Train configuration file

/a[Filename].car Road vehicle configuration file

/o[Filename].mrt Monorail vehicle configuration file

/u[Filename].tve Tracked vehicle configuration file

/i[Filename].xv File with initial conditions (values of coordinates and their
time derivatives at t=0)

/j[Filename] File with RCF parameters

/v[Filename].var Name of file with automatically calculated variables

/x[Filename].xva Switches on the XVA mode. Data will be saved in the
specified file.

/e[Filename].fin Finish conditions configuration file. The specified file of

finish conditions will be load from the model directory

and applied for the current numerical experiment.

054-8

iR AT ERAE IR T] LZE DOS f7 4 % DHUT, W 054-9:

054-9
PRI, JATTAT LUK B Sh 3T T BB — A — a2 5 AN SCAR SR, IR ORA7 9 bat #% 3K,
ikt bat SCAFRI AT .

| RunUM.bat - iBE& - O X
SR REE H#ERO) BBV BEH)
I'C:\Program Files\UM Software Lab\Universal Mechanism\9\bin\UMSimul.exe" "C:\Documents and
Settings\All Users\Documents\UM Software Lab\Universal Mechanism\9\SAMPLES\Rail_Vehicles\AC4" /s
[clast.icf /rlast.rwc

o
o

~
13}

I [Z] RunUM.bat 2021/12/1 10:22 Windows HitAbE.., 1 \'BI

054-10
5, G RE 5= H Matlab 84 H UM R SR 61, DLt %
dos("("C:\Program Files\UM Software Lab\Universal Mechanism\9\bin\UMSimul.e
xe" "C:\Documents and Settings\All Users\Documents\UM Software Lab\Universal Me

chanism\9\SAMPLES\Rail Vehicles\AC4" /s /clast.icf)")
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055. FE UM EEESMTIARIBPEARS, AR R R
bR, DMRIEEERRIIERE?

WM& ARG ER S ZRIRRGA —DARZ AL, Bl BT e s e
BRICHT m b PRI RO AR IS AR BE 2o 0 o B AR — Sa s, RSl R AU RS, T E S
RE T SR AE. AT AR g ] 5

i 055-1 o, RNV N 2m* Im*0.5m BRT7 44, 3 [ PR 57
243, BEFIPIRII 730 4 43, DRI 73 7 45

& 055-1

BUAE, BAVARAE BRSO AL TE N — SRR LR

-
oo R =X

\B,// S

& 055-2
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MAEERE F176 4% 2 Bushing, %% Base0 fK 51K, Bodyl Ml Body2 fIIE % & AL bR AL
“H(0.857, 0.5, 0.5).

‘| Name: IsFrcl I + ﬂ Name: IsFrcl I + ﬁ
Comments/Text attribute C Comments/Text attribute C
| | | |
Body1: Body2: Body1: Body2:
lBaseO L“ ISUbS 1.box L]I lBaseO L" ISubS 1.box Ll
Type: | @ Bushing. > Type: | @ Bushing v
[] Autodetection [] Autodetection

Position | Description Position  Description
Body 1§ Body 2 Body 1

% Visual assignment

T@ Visual assignment
Translation

& Translation
x: [0.857 | x: [0.857 £]
y: [0.5 gl y: 0.5 €]
2 IO 5 C] z: |0.5 CI
Rotation Rotation
[T A C 7]
[~ d [ ] 2
[l < = g
055-3
7 Description UL A€ &7 M NI 250, X EE—25 1el0.
Name: |sFrc1 I + |
Comments/Text attribute C
Body1: Body2:
IBaseO _vJ' lSubS 1.box _v_||
Type: | @ Bushing v_"
[] autodetection
Position | Description
Type: ;Li;ear N VE
CX 1lel10
CY 1le10
CZ 1e10
CAX 1el0
CAY 1leld
CAZ 1lelD
& 055-4
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L) e i
TEXT Z AR AT B BAT, — i B & 2 JPIRES, —REME TN, #1F
R
FEAT ELAZ ) TR Uk S 444 Tools-Test-Compute, X FE5E 5 H I %18 11781
RAS, RME, XA Bushing J1707E X FRIA IR KK 7.

Object simulation inspector
Solver Initial conditions Object variables XVA Information FE subsystems

Test Forces

Force Fx Fy Fz

Object: FLEXIBLEBOX
sFrcl -1.429E0006, 0 0

Subsystem: SUBS1

Compute

Integration Message I Close I

055-5
XAy S BT AT A SN B A bR B IE ), IR A B A REs N S I
TALRIE? 4RI BT SCR T L. S, TR B R — A
ik S RANT B 1B BB PRI AT (5 F) AR, NP R AP A
maL«|0Semn| g9 6w
| f

055-6

£ Body2 Ctf LR ) RIS m UL, o ol Sk 2 T gl syt TEFEH. Select

node in Window, ¥ SRR GhrTE A B AR A, s — FEIA],

. —

Comments/Text attribute C

Body1L: Body2:
[Baseo _~[|[subs1.box

I«

<

Type: @ Bushing
[J Autodetection
Position ' Description
Body 1 Body 2
®
Select node in window
Select interface node...
Select from nearest...
It

Find node...

Rotation

(S| SIS

055-7
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e ik B IR £ 1 30 TR A (0 ASRR BN, 2R T 04 L 52 ) 5
Bodyl C## /& Base0) HISEHERIH],

v

-| Name: |sFrc1 | -+ i} Dl ISF"CI | + i
Comments/Text attribute C I‘:Wme“tsfr ext attribute C |
| |

Body1: Body2:
Body1: Body2:
|Base0 v |||subs1.box | |Base0 _v|||subs1.box ~
T‘/pe:EEBushhg T TYDE:IEBuang 7
[J Autodetection [J Autodetection
iti it Position Description
Position  Description =
Body 1 Body 2
Body 1 Body 2
% vV | assi t T} Visual assignment
" T sllsu§ ki Translation
e x: [0.85714285714285722 ]
| x:|l0.85714285714285722 | g] -
: |10.5
b | : }o 5 'cl
— ] =
Rotation ' | =
— = — :
v L
| 7 | C
Z { < £ 1 || g
Shift after rotation ihlf["t after rotation = l
F | C| 1
055-8

RAFEA, BATHHEANGERER, PATHHIR I, IR K BUREZGIEF D T

Solver Initial conditions Object variables XVA Information FE subsystems

ITESt l Forces

Force Fx Fy Fz

Object: FLEXIBLEBOX
sFrcl 1.11E-0006 0 0

Subsystem: SUBS1

| Integratin I Mo I Cose

& 055-9
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056. &£/ UM fnfxffi e X 18] B R HEAT SE vt 2047 ?

P E G B 25 R R T AR 2 A I, A I P /5 2 i € XA 2
PEEAT oA, Wil 056-1: Hh 2k (KR i — Bl 1 — BUESR AN F 220

EPlots =N R =)
| Varisbles
| 1 Mla:2toody) - ...

231

056—1
oK TR A S, %k Options, #HEOSE M.
F] Axes-Style TU[f, #kF Set interval for X, N4 FL/AHE, ¥ B S AR ] 1T X (8] (4,

32), /i OK.
‘ga.u:l(bodyl)r .
@' i i ‘W;;\Jo\;;:ar:ma I 1W parameters X §
= B8 L = ‘
in Wizard of Variables | Vindow Aves Desgn Frequency fiter Statstcs \L {1 iw,::,, Ew Frequency fiter  Statstcs
d | capton S Markng  Legend
I | vibte cegon l ‘ [ Equal scales
| | fosam27s ] <x< [sssmoesss B } d -
| \7224577815 | <v< 0468308479 & | f Hstowgid
| [JDo ot change area sutomaticaly i‘: [4 Addtonal scale dvison
o | = e
@ Load fror | xvakes: " Eﬂr::um
ove to ;ng&m - I ‘}j O sold (@ dotted
[ lE====
Delete all l S'F‘“:"" Al 4 | <x< = 8)
Select all +
Refresh automatically W
Hide/Show
e [ Curent optins - Defauit cptons ]| [ Current aptions - Default options ]
t .l m—— | =S
056-2
XA E G, MZZEE Dt 3] Excel 4% 503 #5A\ Z| Table processor 1741177
A A AR B LR X 1) 3l PR A2 £E (4, 32) I TR X TA] Y
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L I REX S AR, % Show according to the ruler pointers, %K% 1 H 3
VR R 71 X ] () a2

|| varsbies
|| B le:ztodyn - ..

Options...
Show all

Copy to cipboard
Print...

Fix tool panel
Show ruler

Show ordinate value

Save parameters...

| "'q|| [ "u”rlt'j
";m A i om | s

e Lo

[# 056-3
R, B ERWCE TN XA, JRATE B ext # X0 (Save to
file) BF, HSRRATIVR A A . FTHAE AT @A . BITHERT, T —
HEER T (tgr flsgr), HWHOTFAX AR, %£5F Options of interval, 7E77H & X E
M AABR (1 X T8, )5 OK.

) UM - Simulation
File Analysis Scanning Tools Windows Help

2|00 I )LD%IIQL]-I-WI BEE| I8 e et i

@ Load from file
[ Saveto file

Copy data to clipboard
Export data to file...

& 056-4
A, RPIR TR RS RIS K G 1, X B AR RS P0E X AN B
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Dot ==ty <
Variables
.a:z(bodyl) =k

|H

; | I l|| H I AL -

17.84 -0.407
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057. e UM BEMEEARTH R TEE B4 RS IR AL ?

AHE, FIHBER C-B BELEEENNIMEE RITHA TN UM W3R
BINTELARE B BRAS, F P 75 E4E UM BUB 8k 1 7o (HE % ) Bushing) it i 5405
B S, — MR AR SR A AOIRAS I [ A A0 IR A o X n] Dhid i 07 R v (R RS AN 2R i
SHTThAEESZHL (Analysis-Static and Linear Analysis ). ZR1, 75 W g 5 Al BEAL I — Lbk:
RBEAY (e KB TR o X T3XFlURSF IBEAY, FE SR 2 RS IR AU, R SEE
EHEIRR, MARMEE IR TEAR.

=
QS+ G| e @ 8w

057-1
AT BATAT A IPERT DAL IRATE R iGN ? T I KK @ — Mk, i
UM Input SEEFEFFITEA, #ORAMIET Object, F R4 MMARILE] Characteristic
size, X MRS ELGI S HERIN N 1, AR BBy — AN HBCREUE, &40y 10000,
SR PRSI
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o - e . v
-; ’ 9\ ,_Gt_, Q ‘ Variables Curves Attributes
General Options Sensors/LSC
1 Transform into subsystem 1'
Path
.o
i E: SD::;ysbems Object identifier
& es -

59 Bodies IUMObJECt ]

""" & Joints Comments

----- 4f Bipolar forces |

------ G Scalar torques

""" E Linear forces Generation of equations

. Ospueck

> % Spedial forces (® Numeric-terative

""" L Cor»lnections Gravity force direction

»»»»» 123 Indices = I .cl

[Ef summary

-, Coordinates ey: [ cl

ez: I-l 'CI
Characteristic size: I 1.00 ‘EJ
Scene image: No v |
057-2

BEANTEAEF, SN iEas: FEESIEIFASFA N 1 IR G R, A
BERA, MR,

Model uses characteristic size different from 1. New UM graphical
engine does not support such characteristic size. The model may lock
incorrectly. To fix the problem open the model in the UM Input program
and set 1 in the [Object/General/Characteristic size] field.

& 057-3

ZJE, MAAW RN, #UGEFE —D (from model description file input.dat).

Warning

File with model description INPUT.DAT has been changed later than the file
with last values of identifiers LAST.PAR

from model description file input.dat

(O compare files and select manually

Accept

[& 057-4

SR B A R R 518, TR R AR, R ORI AT,
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IAE, 1H TS H Tools-Animation window (old engine)$T H—/NahiHE & 111, XANE H
KHMZIHT Z,

File Analysis Scanning Tools Windows Help

[ @ 4% Animation window... Shift+Ctrl+A

== EF

= - —t Animation window (old engine)...

i : U(n_?: : %3 Graphical window... Ctrl+G
Histogram... Ctrl+H
Text editor... Ctrl+Alt+T
Time history editor...
Wizard of variables... Ctrl+M

057-5
FE ) 1@ A B 5 Grid-No 7] UBUH 15 5t

= Sie
wmlqf& OGP x FTOw W A

Position of vector list

Position of the paint list

Select nodes of finite element mesh...

057-6
XRE, RATEREEAT SR AT, AT DUAR I I 00 2 R B 2 RS B IR 1

| QK aSshmw x TS w B e

057-7
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058. WA UM {f BRE - PRIZE SE LR L s T 000 AR AL ?

AT I 5 ZERT U LR S 00 T RSB IWa N, Br 1 B3] UM Input ZEFLF?
B RS, FATTILSE T DLE #2/E UM Simulation /7 B2 T TR SREAE, ik
T T RIZEHI S, 2 Tools-Forces T, XHEAIH TR G R 170, fERNT
JeA, WEFHANFES, KRS NRRE, SRR AR GER. Tl
A ECAE R IE G T RIPE T 70D« EIXAN U, F R BLBsEE AR J150 T R B APIRAS

Object simulation inspector
Solver Identifiers Initial conditions Object variables Rail vehide XVA Information

Notify about turned off forces

Force Y A
AR SEoIR0F. — FIREFL-1
FEHERL. EaIRer. — FIREFL-2
FHHERL. SEOIR0F . — FIPEFR-1
FRAEE SEaRer. — FIPER-2
FFRER. $Ea)Rer. — FIFERR -1
FERIER $Ea)Rer. — FIPERR -2
FEHER. EaIReF. — FIFERL-1
FEiHERL. EEIReF. — RIPERL-2
FEHRRL SR, — FIREL
FHER. SRS T RIPER
FFEE AR, — FIPEFL-1
FHEE SRR — FIPEFL-2
FHRIER. EERR. — FOPEFR-1
FHRIER. SRR — FIREFR -2
FEIERL EEIANR. — FIPEERR -1
AR EEIAIR. — FIPEERR -2
AR EEIRR. — FIPERL-1
FFEEL AR — FIFERL-2
R SRR RO
R SRR Z RIPER
FEHERL. EaIRer. — REaIRi RS
FHHER SRS — REalRiRasL
FHHER. $Ee5e. — R ERBiRSER
FHHEE SRR, — R o RiRSS
ZEFRE SRR, — R EmERSEL
EFEE EEE0R. — RELIFIRSER
FER EmRer iR
FEFRAER. dEmaIRer. B L
FHEAL. IR 25|
FIHERL. $EEIR0F JERIF LeftRaiPad
AR $EEIAF JERIF RightRaiPad

L

LR I G SR Qik Wik B QR TR Y G SR AE AR S G VL Y W SR Gk S [T Gk TR Y G BRI Gk [ic

LK R Q[ Kk R R € [ A G [ R Q€ | Kk € || Kk

Integration Message Close

058-1

DA R g ], AT ik BN e i ) — AN R IR A R R R AEX —A
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NTCHEATIT S REAERE, R HAl T REH R A KT,

B 20 3 A B 20

=HIHIW, RE N EE,

7

%] 058-2 #fF CE b A Ak, REFSEEITDD, 155

WEIANTIFIR . Ron XA S e Bt S A AR TR

Solver Identifiers Initial conditions

Test Forces

[ Notify about turned off forces

Force

R R YRoher . — FRIPErL-1
R R YEoher . — FIPEFL-2
R E Eoher . — FEREFR-1
R ETopher. — FRIPEFR 2
AL o5, — RIFERR-1
R R YEoher . — FIFERR -2
TR R YEoher. — FIPERL-1
R E YETolher. — FEPERL-2
R A Emher. R
FEFRRE YRmpher. RIRER
R R SRR — RIPEFL-1
R E EOHR. —RIFEFL-2
R RL AR — RIPEFR-1
ZERA EOAeR. — RIPEFR-2
EHEE EO5R. —RIFERR -1
EEE AR — RIPERR 2
ERREL HEOAR. —RIFERL-1
R AL EOIAeR. — RIPERL-2
A AR RPEL
FEFEE EOReR. Z RIFER
B il e N DV

Object variables Rail vehide XVA Information Tools

|3) Elements of the same name X

A SR, — ?ﬁl“mﬁ}ﬁéﬁ

LI € € £ € C L L LCLKLLLLLLLRRLLKLE
€L L L eELELELELL LKL LKL Lk

Eﬁi#ﬁ"“ %‘éﬁékR ?ﬁl“lm#ﬁ%
FFEAL AR R Bl REL
FHEE. AR, — R ECIRHRSER
AL oA LR
R R $5oAeF Ao b4
FE A oo 5|

ZEHIE R S ORTF 3074F LeftRailPad

IR FEoIRer 3874 RightRaiPad

Integration

R R IR — Rk
FERAL A% — REolRiREL
FHRER IR — R EEIFiRSER
FHRER EEIRR. — iR FiReS
FHRER AR — REOERSEL
R EEIAR. R B IRSER

LMy
v v
v v
v v
v v
v v
v v
v v
v v
Message Close
058-2
eI —

058-3
% 219 W

YA

<

<

AT [ AR

v v

I

v v
v Vv

v v



i Tongsuan
L:]‘ universal /} -
mechanism Q =

K 058-4 it /2 4 b i TR A I FE AR L CZL B 9 iR 25 R B 00D

058-4

[FIRE B 73, X T ZE40-PUE RS SR, JA 1 mT DL R B 0E E R ) e IR .
Kl 058-5 o, JAIAEFEREEE 120 S4kLS Base0 [¥) Bushing /)7, i H &7

Object simulation inspector
Solver Identifiers Initial conditions Object variables Rail vehicle XVA Information Tools

Test Forces

Notify about turned off forces

>

Force
ZEHE$hiE LRailPad #111 No name
SR8 LSleeperPad #111 No name
SEPE#N 8. LRailPad #112 No name
SEM I8 LSleeperPad #112 No name
=M $h)8 LRailPad #113 No name
M08 LSleeperPad %113 No name
2 $h)8 LRailPad #114 No name
SEPE$N I8 LSleeperPad #114 No name
2 $h38 LRailPad #115 No name
SEPERN I8 LSleeperPad #115 No name
Zob#0 38 LRailPad %116 No name
2 tt$h,)8. LSleeperPad #116 No name
Z2t$hi8.LRailPad #117 No name
SbEEh I8 LSleeperPad #117 No name
SEHE$N I8 LRailPad #118 No name
M 8. LSleeperPad %118 No name
2 $h)8 LRailPad #119 No name
Sk i8. LSleeperPad %119 No name
2 $h)8. LRailPad #120 No name
E%Eﬁ;é.mleeoer?ad #120 No name

FFibkdh i 1 RRIPAA 2121 Na nama

CLLLLLELeL ek

Gl ik [ Ko (€] Kk Kk [ €] Qe | ik | &tk [

<

058-5

BEWEER, RPERIIWT (LERNRETH.

058-6

% 220 M



universa Tongsuan
LQ1 mechanilsm @
059. UM {7 B A2 H i SE i 42 i SEt R R S 4 3 4h

TEJHAT 288 )% 05 BT, A6 B g P ST R AE v SR v Ny S e 8 s S G AR 52
AR, 3RS  THH RE B0 A 8

/£ UM Base #E N E AT E, Mff Control Panel, &Sz H o UE & A
PRI SN AR AR, IXAENLER AN . CRENUIR. ZEAA S gt . AR e R0
EIBC NN L E

FRATTCA— Bk ZE 4070 i 2 30 (VomiEE oo () ZE U N LRV, A5 A

1\ IBAT @A, B — A, I T R % (RIS T R F AN,

v 8 o famlQu«lasrmr| g0 ew/8 el aeor
£} Objec

059-1

2. JH“Points-Plane™ % it /170 E X Fumi%f/E M Q. AR AE, AEIngE 1 8%
HARED.

=] =
B = =e| p ~| ']

Body2:

059-2
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3. IS —AT-force” /170, & G FHEME 2B —MNMTER 71 fx, $4 8 0 B
Al RAFEEAL,

= w A

5w = nx|@r - ol e g

Comments/Text attrbute C

[ ]

Bodyl: Body2:

= |

i

Reduction point : ZE{$ —

[ |l Jle |

Type of description

@Exoression Orie

Force:

x P
]
®

Moment:

3

3

3
o] - |

7

[ 059-3

4, HENTEREF, %3 H “Tools-Contol Panel Editor”, T JTH545 HH Z 45 2% .

Animation window... shiftsCulsA | — i

@ [ Animation window (old engine).. F eEe DB edtor Sl yeg l

[} [ Graphical window... Ctrl+G
Histogram... Crl+H

Text editor... Ctrl+Al+T

Time history editor...

Wizard of variables... Ctrl+M

List of variables... Ctrl+L

List of calculated variables...

Table processor...

Symbolic calculator...

Orientation calculator...

Coordinate transformation... Ctrd+T

Statistics... Ceel+1

Identifier macros...

-

Tables for air springs...

Animation of contact... Crl+N
Animation of contact (old engine)...

Contact patch viewer...

Railway wheel and rail profile editor... Ctrl+P
Rail profile generator...

Irregularity editor... >
Track state estimation...

Macrogeometry editor... >
Switch...

Analysis of pairs of profiles...

Analysis of wear of railway profiles >
Interface to FTire..

PBS nn-g’s >

Active Control Panel >
Open Control Panel...

External library interface...

Wizard of export...

& 059-4
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5. fsh A, R A B

. 24 Control panel editor IEI@@
=R BEEx Am v s@EEL S B

Element properties

059-5

6~ Joikrh THEAE LR S a4% A, SR e BT b sl — 0, 33 AR 35 KA &

é Control panel editor E@
cEE=(N Aco[mmEL B A
Element properties
Left 45
Top 124
Width 701
Height 210
: < Access Always
J Identifiers  |(none)
! Position 0.00000
Minimum 0.00000
Maximum  [100.00000

Increment 10.00000
Reaction Always
Increase

Decrease

059-6
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7. EHRXANEBIN, RIEEA NN MR fx (WF BRI,

EEE]
Element properties
Left 45 bA|
Top 124 pA|
Width 701 pA|
Height 210 bA|
. Access | Always
J Idenﬁﬁe(; (non: el
Edit identifiers / i 2.00000 ﬂ
inimum ¢
Identifier name
Ifx LI I Aa = Maximum 100.00000 v,
— . — < Incement  [10.00000 pA|
Vo l"'IDaCt
,,,,, V:o_=20 & Reaction Always v
b x1=15 Increase v
[ x2=-20 Decrease v
[ ] Eam
» -7 Vehidel
» -Fu Vehide2

& 059-7
8. A E)E, mii OK.
Edit identifiers X
Identifier name
(& ~| Easd T
Identifiers Ty )
i | Delete |
l ok || concel
& 059-8
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9. FEIGM®RELE fx KA, 100000], 285 RAF cp I,

R G 2% o

A
124 7
701 B
210 b4
Always M

Identifiers

[

0.00000
0.00000
100000.00000

@MM

| Incement

10.00000

<

Ingease

<

<

Decrease

& 059-9

10, %+ F 329 Tools-Open Control Panel, J#kHl/FE LF IR IE AR, 41 059-10,

L2 pe——
|
@ [ Animation window (old engine)..
| | Graphical window..
:l}l .

Text editor...

Time history editor...

Shift4Crl+A

ﬂ == [ mEa iriwunn-u\m ~ E";on 7]

Animation of contact...
Animation of contact (old engine)...
Contact patch viewer...

Railway wheel and rail profile editor...
Rail profile generator...

Irregularity editor...
Track state estimation...

& 059-10
ZRE, BAENT FL AR st n] LARE - Fr AR i 553X NS0 77 fx (D,
BATHE T .
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060. #fTH Matlab BB UM BAFRITHE SR ?

FERTI O, AT i@ i 6 217 #4F1247 UM Simulation 1/ 527 H 347
THEAES BT HSE, B SCiar AT 28 =77 F (4n: Matlab. Isight) #5AT ELSEIR

AHI ], BEASRE TS =07 BPE R B UM B 5 45 B kAT Ja AL B0 e 2 B 5
Xf T A MEARAR 2 LU 40 8T, TR T EE B A 1

FAVRITE UM AR 45 A — A tgr SCHERT— A sgr SCfF. Horp st ihtgr 17
R AT, RCAKN: CfFsgr AR ATA S REEE, H_itmkg. itk
AFATFE i 5 A R] LSz e B SO, IR DA-F kbl kAT 4 e

UM A2 T —NH Matlab S2H UM THE S5 2 (19756 LoadUMDataFile.m” . 1%C
£ F C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\Utils H 3% T .
P AN: [res, name]=LoadUMDataFile('3C{4:44")

(G SRS m SO RRCT R — CAEE S, RS RS

Windows-SSD (C:) » B/~ » 208 > 40834 » UM Software Lab > Universal Mechanism > 9 > Utils

~

R = ERE e Fh

L

| LoadUMDataFile.m 2012/10/23 14:57 M i 1 KB

| LoadUMDataFile.m - iB=%

SZE(F) #W\E|((E) HBxX(0) =ZEJ(V) #FEIH)
function [res, name] = LoadUMDataFile(filename)
n=1;
name = cell(1)
name{1} ='x’;
skip = 0;
fid_tgr = fopen(strcat(filename,' tgr'));
line = fgets(fid_tgr);
while line~=-1
if strncmp(line,’ with oprlist;',13)
skip = skip + 1;
end
if strncmp(line," with listend;',13)
skip = skip - 1;
end
if strncmp(line,'with grvar;',10) && skip==0
n=n+1;
line = fgets(fid_tgr);
[k1,k2] = strtok(line,'=");
[k3,k4] = strtok(k2,";");
I = length(k3)
name{n}=k3(;,2:1);
end
line = fgets(fid_tgr);
end
fclose(fid_tar):
fid = fopen(strcat(filename,'.sgr’));
[tmp,count] = fread(fid,inf,'single");
fclose(fid);
CountValue = count/n;

fid = fopen(strcat(filename,'.sar"));
[res,count] = fread(fid,[CountValue,n],'single’);
fclose(fid);

end|

0601
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K 060-1 FPLLEAEE X — BUR IV R AL AR,
AT E5 R

=, R

| res

Fed IR

A RE

RIVITA 25 R A — 51, X2 i T8 n=1 i,

AEHZ MR, EIF

[ 46813x1 double

1
> —
2 0.0050
3 0.0100
4 0.0160
5 0.0200
6 0.0260
7 4 0.0300
8 0.0360
9 0.0400
10 0.0460
11 0.0500
12 0.0560
13 0.0600
14 0.0660
15 0.0700
16 0.0760
17 0.0800
18 0.0860
19 0.0900

WA RS R AL, filin:

13 CEE—5 AR TED

| res |

060-2

10

HARER 12 4, B ER

BN AZ N

1 3601x13 double

1 2
1 [ q s1238e04
2 0.0050 8.2465¢-04
3 00100 0.0026
4 0.0160] 5.1666¢-04
5 00200 00012
6 00260 0.0033
7 00300 00020
8 00360  0.0026
9 00400  0.0048
10 00460 0.0051
11 00500 0.0030
12 00560 0.0030
13 00600 0.0075
14 00660  0.0098
15 00700  0.0063
16 00760 00033
17 00800 00072
18 00860  0.0037
19 00900 00019
20 00960 0.0047
21 01000 00012
22 01060 0.0022
23 01100 00030
2 01160 00184

0
3.3806e-06,
1.5102e-05
1.3735e-04
2.496%-04
2.6920e-04
1.1561e-04
4.5790e-04
6.3973e-04.

0.0022
0.0012
0.0025
0.0043
0.0026
7.4120e-04
0.0050
0.0057
0.0031
6.5483e-04
0.0070
0.0093
0.0054
7.9922e-04
0.0080

0
1.1287e-11
1.8944e-11
1.3647e-09
3.6114e-09
1.3908e-08
8.9327e-08
3.6420e-07
7.0377e-07
1.4168e-06
1.6312e-06
2.2951e-06
2.6585e-06
2.8159%-06
2.5718e-06
3.2660e-06,
3.9625e-06
5.0656e-06
5.4246e-06
5.3192e-06
3.8137e-06
5.6917e-07
2.3073e-06
7.4804e-06

0
1.1276e-11
1.7577e-11
1.4132e-09
3.6815e-09
2.1728e-08
1.0391e-07
5.1799e-07
1.0306e-06,
2.2263e-06
3.0566e-06,
4.3320e-06
4.8842e-06
5.6324e-06
5.8277e-06
7.6311e-06)
9.4570e-06
1.2741e-05
1.4342e-05
1.4615e-05
1.2791e-05
7.2455e-06
2.6736e-06
4.0094e-06

0.0051
0.0049
0.0055
0.0060
0.0050
0.0046
0.0047
0.0051
0.0060
0.0069
0.0069
0.0058
0.0049
0.0037
0.0037
0.0048
0.0058
0.0062
0.0051
0.0047
0.0048
0.0059
0.0051
0.0031

%
0.0049
0.0049
0.0049
0.0049
0.0049
0.0050
0.0051
0.0049
0.0048
0.0052
0.0055
0.0048
0.0047
0.0047
0.0050
0.0054
0.0055
0.0052
0.0050
0.0048
0.0043
0.0038
0.0043
0.0062

I

8

0.0051
0.0048
0.0046
0.0045
0.0050
0.0061
0.0059
0.0048
0.0045'
0.0043
0.0045
0.0052
0.0064
0.0081
0.0083
0.0066
0.0051
0.0045
0.0049
0.0060
0.0051
0.0048
0.0058
0.0111

060-3

0.0049
0.0049
0.0048
0.0048
0.0048
0.0048
0.0049
0.0051
0.0050
0.0048
0.0047
0.0049
0.0056
0.0059
0.0055!
0.0051
0.0050
0.0048
0.0051
0.0062
0.0071
0.0074
0.0066
0.0052

0.0049
0.0049
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048

1
0.0049
0.0049
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0049
0.0049
0.0049
0.0049
0.0049
0.0049
0.0049
0.0048
0.0048

12
0.0049
0.0049
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0049

13
0.0049
0.0049
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048,
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048

i/ Matlab B30T UM 2580805, 82 ORIAE S5t 2 X AN R A2 B AN R 4t
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061. LNATARYE B SE HIKAF M B AR E?

UM HAFH A& r) R L | 2R RGIBF) B 11 i B i 2 M AR &, 4.
PR B IR R, RN SCR T B e CE R 2R AR . B, AR
LIS LT ) S AR AT T, DU H AN [ R 45

AR VAR — 8 ZE AR AR ], S T 3 7 B R A I R ZE A S R A [ A
SXof 3 PEE R 2 A A ) S B 11 77 ) G 28 K W i L AN [ PO UL

1. 1217 UM Simulation 1/ A2/, INE G

2. MAARERS, EREARRPOEEA AR REE L.

Wizard of variables
B+ Reactions |? coordinates (® Solver variables =7 Al forces id Identifiers & Bushing
9 Variables for group of bodies § Linear forces /& Joint forces jf Bipolar forces A Angular variables 4 Linear variables
a+b Expression %% Wheel/Rail ## Track coordinate system B Railway vehide ++ Wheelsets User variables

EZ A A | Selected
EE I
=[O #[@ZeF 3 )
FL
£ | ] o]| 1]
- [ $8ErR
D %ﬁRR Type
(= () Coordinate (O Ang. coordinate
0
FE e O ang. velocity
=0 senr (O Acceleration (O Ang. acceleration
[ wset :
[ wsetRotat

Component

= 0O #HR Ox @y Oz
C [e |

[ wsetRotat
=0 #mFER
O e
[ #ErR
[ sErR
[ sERrL

< >

v

|v:y($f$/track) |; IVeIodty of point (9,0, 1) of body Z={F relative to track, projection Y ' @
viy(EEfd/rack)

061-1
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3. fEPUEMER R P OEATF AR R SRR R

Wizard of variables e | "
% Reactions Lf_ Coordinates @ solver variables = All forces id Identifiers &J Bushing
5 Variables for group of bodies = Linear forces M Joint forces ?f Bipolar forces /A Angular variables #4” Linear variables
a+b Expression " Wheel/Rail ## Track coordinate system & Railway vehide ## Wheelsets User variables

5 B BEEWSREEM | Selected
0O % [z |
o @ #Er = ; A
O sfarL I
O s | o] | o] | 5]
O shi&Err Type
O] $hisRL (O Coordinate (O Ang. coordinate
e O ang. velocity
=[O #exF , )
O] wset (O Acceleration (O Ang. acceleration
- [] wSetRotat Component
= O xR Ox Oz
[ wset
[ wsetRotat
=[O0 #Em@EER
O shfarL
[ shFarR
[ shfaErR
[ searL 5
< B >
Iv:y(§§r:T_|§’,EF.#2]§E/u'ad<) NVelocity of point (0,0,0) of body $&[G)32F.$4%2 relative to track, projection Y @ @ ]
viy(ZEff frack)
v:y($&oIReF.44. ..

061-2
4. Vl#: 2] Expression FKiAX UM, EALMFHEREE —1T7RWE. 5. LM 5eF
e, R ATREIRII— NRIEEE, IS A AT 8K . 4 SR T A 2 1
i%ﬁiﬁ*ﬂﬁ%ﬁgﬁiﬁ)\wﬁﬁﬁm ?%/j—?: _x1=vy(FEE)-vy(HZR).

L
-Wzard of variables -
% Reactions I? Coordinates (® Solver variables =r All forces id Identifiers & Bushing
52 Variables for aroup of bodies = Linear forces S Joint forces {ff Bipolar forces /A Angular variables 47 Linear variables
*F Wheel/Rail ## Track coordinate system E Railway vehide #H# Wheelsets i

User variables

DEEESEE — gy
Px| Py Pz 11| o |

| sgrt| |sign| jatan | In || exp|

X || sin|| cos||abs| pow

if | |if else]

ﬁ Jj
|Expression / ,/ IH I 5 @
v v@%/vackf : ‘
iy (S niRer,
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6 Jo i — T AT R TR R IoH, G AMBERFX”, iNin— 1 3RikizH
AR AT xR EE B EHENEETHMN, R  x2= x1*vy(Bi)=(vy(%&
)-vy (R ZR)) vy (FEAE) -

l - Reactions |2 coordinates (® Solver variables = All forces id Identifiers & Bushing
= Variables for group of bodies = Linear forces & Joint forces &5 Bipolar forces A Angular variables 47 Linear variables
&b Expression ¥ WheelRal ¢ Track coordinate system & Raiway vehide # Wheelsets  User variables

( HEEEE)
[B=] By B ] (=]

[sart]sigr aten | in | exp)
% [ sin| | cos| [abs| |pow

| 58

& 061-4
7. AESBZATHIN if..else 55, GG %<, W HLBEECI<=, IR x27E
NLEM, XA ook, MAKIE 0.

| B Reactions I Coordinates ® Solver variables =7 All forces id Identifiers 9 Bushng ‘
" 22 variables for group of bodies = Linear forces & Joint forces ﬁﬂpola'faces A Angular variables 47 Linear variables |
| &b Expression ¥ Wheel/Rail ## Track coordinate system =] Railway vehide #H Wheelsets User variables

| EZEE

2

(sart] sign aten | in | exp) :
% |[sin] [cos| abs| pow -

ENDIF

if.else

[ 061-5
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8- %E IF E‘J-F—‘ﬁ%ﬂﬂ#/l\“f’, ﬂ%%%*@’ ﬁ)\iﬁﬁ 0, EI] %I_XZSO Hﬁ} QE_X3 E'(J
o E Y 0.

id Idenbﬁers
'de:lesforgroupofbodes é Linear forces ‘ Joint forces % Bpolarfomes A Angular variables Jf Lnearvandﬂa
«b Bxpression "% WheelRal ¥ Trakcoordnatesystem @ Raiwayvehide ¥ Wheekets  User variables

( HZEIEX
[B=| By =l =]

s ] |5
1 s ] o

& 061-6
9. fE£ ELSE [ F—AT¥RII—A =, WHBENE, MALE 1. FE, HITTRHE
x4, BABESCN x3, FRoRH_x2>0 0, x3 BfHERN 1.

- Reactions L_Coor&vahes (® Solver variables =7 All forces id Identifers @ Bushing v
5 Variables for group of bodies = Linear forces M Joint forces & Bipolar forces A, Angular variables 47 Linear variables
| wbExpresson ¥ WheelRal ¥ Trakcoordnatesystem [ Raiwayvehide &% Wheekets
]

FHIAEEE
=] i =l (=]

(sart sign aten | In || exp)
% [ sin]  cos| | abs| [pow

& 061-7
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m\%E,EINMFFgﬁﬁM%WEUﬁ%ﬁﬁ%&*ﬁ}syiﬁkﬁw,ﬁ

A x5 I, Rl PRI OEA &

| wizard of variables

Bt~ Reactions 1% Coordinates (> Solver variables =r All forces

id Identifiers

&3 Bushing
47 Linear variables

061-8

g? Variables for group of bodies = Linear forces & Joint forces }f Bipolar forces A. Angular variables
a+b Expression *F Wheel/Rail ¥# Track coordinate system & Railway vehide ## Wheelsets User variables
4 x1:= viy(ZERR/track) - vy (ETEIRSE APRE rack)
Px Py Pz|||-]| | e &= 1 x VR M ack)
IF _x2 <= o
sqrt| | sign jatan | In ex| s 2
q 9 e ELSE
x sin || cos | abs| | pow _x3:i= i
ENDIF \
if | if.else _x5:= _x3
[Expression ” I 5
viyCEldfrack)
viy GEEIRLF.44). ..
Expression

i RIS AATASE A DA e 2 HE XA B 4 AN N 20 AT B e S R 31

RN

Plots
r

R

Variables e ——
] Il Expression

A | N 1N W S O T (o Pam—

aal--H-1E b e

& 061-9

Pon: IXFhELT I AR B 7R A F T Identifier control, XFETLTH A =%

A AR AR SE LA 0 B AN J: sh B He 2] 1
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062. W IEFHEHAA R TEEFA UM 342

FF Ul IER UK R A BRI SN UM 80, RSB & 15 B, AT
— R, USRI S 6 TR TE R A0-0E KRG G 07 5, ik FRT J7 % (UM Flexible
Railway Track). UM FRT 77 H 2286 M MEHGERA, GHFNE CREI0 . bk (K1
) FIH4F (Bushing 7J70), IFSCFER AN TFESSH (a0 FER. PUER. k. i
RS WFRMERHIT KRG E I H .

Universal Mechanism 9 27-13 Chapter 27. Flexible Railway Track

Figure 27.14. Finite element model of flexible foundation

& 062-1
HATRRAS B 77 B ZE 2 e WA AL, B2 ZBEAN T BT IR 2, U=
PELAERE, A NI A R T = . A 062-1 T A1, UM FRT X T #4540 115
A TR SR (P HRER &7 RO IERE RO .
AR, AR 062-2 IXFEH)—REKL (FEHTT) B R AN R AR

% 233 W



) = Tongsuan
E“ universal s - M- e
mechanism |F'] -

062-2
Y WA H P2 R AR — M BR O A B, MR — MR T N UM A
KX, BARANETS AT G 2R, fH AN Craig-Bampton J7 VA 15 AR 5 B R 1X
HAE Y. XH, BATHRFIRBE—F %,
1. FRATATAZE K] 062-2 BAREAEAY (K 2m, FITRSE 0.25m) 2EAL E, HRlfER .
PO AL TR (+X 71D AR — R IE BT ERAVE (K 0.4m, #50/F 0.2m), 40kl 062-
3 FraN. IXFE, BEALEWEL T HEAR Y SR, ORI R 0.2m.

.
“ea—.l

X

R3

062-3
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2. Znttt, B 062-3 1K 062-2 EFLAE AL B AE E ) E RS

- u X
A5 Generdl Poston Image Soluton ‘ General Posion Image
Sokution
Pow onacet ®8w ® et
O ongnal O orignal
(
@ Transformed ®
® Transformed
Name of transformed sokution
°1 Name of ransformed soution
[Sleepsr Seeper2
[5ave to the same drectory [ save to the same drrectory
Modes Rigidbody Interface nodes
26 transformed modes
1. transformed, 157.122
2. tansformed,  232.544
3. transformed,  392.266
4. ransformed,  469.
5. tansformed,  563.978
6. ransformed,  696.938
7. ransformed, 856,
8. vansformed, 921013
9. tansformed,  967.915
. b ,  1043.241
11, tansformed, 1336731
12. transformed,  1392.97%6
13, bansformed, 1425636
14, transformed,  1701.33%
15, ransformed,  1737.528 [E—
16. bansformed,  1793.105
17, transformed,  1829,207 ——
transformed, 2000
19. transformed,  2172.468
20, vansformed,  2287.034
21, transformed,  2359.821
22, transformed, 2
23, bansformed,  2554.878
24, yransformed,
25, tansformed, 3434, 191
26, transformed,  3475.695
ARSNoN O MO0Es
A Rate
Frame per 1/4 period: sl
L |
w4 >
Transformations f
Modes ShiftSC  Rotation of SC g e
. Modes ShiftSC  Rotation of SC
C 7 e

& 062-4

3. {E UM Input KRN —ARARIE B8R, 4% 0.6m (A FE A & .

062-5



h]‘ universal /} T(m"w(m
mechanism g

4 R =REELE 9 DM RIRINAR QR AANVE ERIAS S ETR IS, X E
M T Bushing 7370, I ONFRIEZRBLE S 4

v % Spedial forces

- sFrcl_1
- sFrc1-2
- sFrc1-3
@ sFrc1-4 o ol
A SFrC1-5 ™
-@ sFrc1-6
- sFrc1-7
@ sFrc1-8 b

-~ sFrc1-9 R
-G sFre2_1 .
- sFre2-2
@ sFrc2-3 .

- sFrc2-4 ?
- sFrc2-5
- sFrc2-6
@ sFrc2-7 R

-l sFrc2-8 Na.
@ sFre2-9 »
- sFre3_1
@ sFrc3-2 e, 3l

- sFre3-3 . el
-G sFrc3-4 O
-@ sFre3-5
@ sFre3-6 L

@ SFre37 )
- sFrc3-8
-@ sFre3-9

062-6
5. UM Simulation ' FZVEFUIE 1) 73 Bk B i 062-7.
BB WEEBNKE (MEPRLEA T, DB il F 808N .

Rails  Sections

+ @@
S1.1 s21 S22 S23 531 532
General Rail pads/Fasteners  Sleepers

Name 511

Length (number of sleepers)
Sleeper spacing
[CJFE foundation

A

} Eleyible subsvstems

[

Track centerline

Straight Curve

Track centerline parameters

—  — —

General parameters

062-7
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O

BB XN

Rails Sections

+ @

S11 S21 s22 523
General Rail pads/Fasteners
Name

Sleeper spacing

[~ FE foundation

‘ =} Flexible subsystems
‘(@ Sleeper_1
) Sleeper_2
() Sleeper_3

Track centerline

(@) Straight

Track centerline parameters
Point 1

Point 2

General parameters

Start point

Distance between rails

RYERRL CROH ISR ,

TER B E Y 0.2m.

531 |:B3°2

Sleepers

[s2_1 |
[50 |
[o.2 |

Curve

o C C |

0.4 | b | b |

& 062-8

=B XN AR (BOHRITERPED, JEERIEBE N 0.2m.,

Rails Sections
+ @
S1.1 S2.1 S22 s23 S31 S32
General Rail pads/Fasteners Sleepers
Name 52_2 |
Lengt nber of sleepers ISD |
Sleeper spacing IO. 2 ]
[“] FE foundation
=} Flexible subsystems
O Sleeper_1
® Sleeper_2
(D) Sleeper_3
Track centerline
(®) Straight Curve
Track centerline parameters
Point 1 o | o | |o |
Point 2 0.4 | o | o |
General parameters
Sert pont T
Distance between rails
062-9
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SEVUBL: 0P RER =AML GO RITERALD, VER R BE ¥ E Y 0.2m.
Rails Sections

+ i @
S1_1 S22zl S22 52 3 531 S3 2

General Rail pads/Fasteners Sleepers

Name [52_3 |
. mber of sleepers |SD I

Sleeper spacing |0. 2 I
FE foundation
| = Flexible subsystems

O Sleeper_1

O Sleeper_2

® Sleeper_3

Track centerline

(@ Straight Curve
Track centerline parameters

Point 1 lo | |o | fo |
Point 2 0.4 | fo | o |

General parameters

Strt pont —
Distance between rails

& 062-10
BREB: FERXEAPUEKE (NIMEFRLEA T, HEEREN 02m. GEE#E 8%
F % B IX—EY)

Rails Sections

+
s34 | 8254 [25257 [i52-3 | 531 |83

General Rail pads/Fasteners  Sleepers

Name [53_1 |
Length (number of sleepers) [1 |
Sleeper spacing [0. 2 l
[C]FE foundation

& Flexible subsystems

Track centerline
Straight Curve

Track centerline parameters

General parameters

062-11
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6. Wi

ONBL BE R (WIPERUBLERA ), DU il 7 0.

Rails Sections

+ @ &

s1 1 (st | §202 ['52°3 [53.1 [S3:2

General

Rail pads/Fasteners Sleepers

Name [s3_2

Length (number of sleepers) [50

Sleeper spacing I0.6

[JFE foundation

& 062-12
WSS
55 3 A0 (BUEND, ik 062-13 FR.

B AT B4 H) AL ) Tools/Forces T, AR HURE F 1%
XFE,

i 2 FRIURL T] BE AT/ 0.6m.

‘Object simulation inspector
Solver
Rail vehide

Identifiers
XVA Information

Test Forces

[~ Notify about turned off forces

Initial conditions
FE subsystems

Object variables
Tools

Force
SubS3.RSleeperPad #5051_1
[ SubS3.LRailPad #152_1

G A

<
<

SubS3.LRailPad #252_1
SubS3.LRailPad #352_1

| SUbS3.RRaillPad #1521

SubS3.RRailPad #252_1
SubS3.RRailPad #352_1

' SUbS3.LRaiPad #1 52_2

SubS3.LRailPad #252_2
SubS3.LRailPad #352_2

| SubS3.RRailPad #152_2

SubS3.RRailPad #252_2
SubS3.RRailPad #352_2

| SubS3.LRailPad #152_3

|[SubS3.LRailPad #2 52_3
SubS3.LRailPad £352_3

SubS3.RRailPad #152_3

SubS3.RRailPad #2 52_3
| ISubS3.RRailPad #352_3

SubS3.LRailPad #153_1
SubS3.LSleeperPad #153_1
SubS3.RRailPad #153_1

LR SR SR R VR SR R R W SR e R I S UR 92 IR R Y

Integration \

—

Message

Close

062-13
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THHE 2 062-14 HIHR,

|3) Turned off forces

i Continue B A]

e O X

SubS3.LRailPad #2521

SubS3.LRzilPad #352_1
SubS3.RRailPad #2 52_1
SubS3.RRailPad £3 52_1
SubS3.LRailPad #2 522
SubS3.LRailPad 352 2
SubS3.RRailPad #2 52_2
SubS3.RRailPad #3 52_2
SubS3.LR=ilP2d #2 52_3
SubS3.LRailPad #3 52_3
SubS3.RRailPad #2 52_3
lSubS3.RRailPad #3523

[[]po not show this window anymore

062-14

062-15
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063. WTIENSE =S T ER T UM B4 KETEA IR
SCA?

TIE I 5 =7 BT R S G UM B UE AT IRl S 2 H AT UM B AF

G, PR AR A4 (AN PFUEA TR, 1A &2 E
H1E A T3l 150 B AP

AEAVZ A FEARIT I oway ST, KBAGZELEY, BB EAR TR, 34

FIIE UM BSR4 R0 AR b (1, (HA] DUEE Matlab 5555 =07 BAFEEHOR

Ok R, AT RUAE % Ao Matlab S2EL UM BT SE 32 B0l —ik.

COESG, RATE UM BRI EHER A 500m KB FELASPIRREA, SO

rail.way, IEUE 063-1.

063-1
2. 1217 Matlab, W& T/EHZ, ¥ railway BT LIEH®.

3. BT MR AR

%Matlabiss \ way 314
n=1;
fin=fopen('rail.way');
[tmp,count]=fread(fin,inf,'single’);
fclose(fin);
CountValue=count/n;
fin=fopen('rail.way');
[res,count]=fread(fin,[CountValue,n],'single’);
fclose(fin);

063-2
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m‘ universal /} Tongsuan
mechanism g =

4. 2 LR FE, Matlab ZhEEHL | rail.way SCH 1K) 5000

AR, TR — BTG RE . 1R, ROTRIER T g |5 s000x1 double
1 )

EHEEELE, BFUEFSA N S ZEER 0.1m, it H3) 1

= I3 ZE 2 0.0022

T NEE, B, 5 20022

4 0.0011

5 5.9762e-04

6 1.1260e-04

7 |-3.2559%9e-...

8 -7.063%e-...

5. )5, PATUUT A 9 -0.0010

%MatlabtfiHway S5 063-3

data=res.";
fout=fopen('rail2.way',"w");
fwrite(fout,data,'single");
fclose(fout);
& 063-4
6. L F3RIERE, fELIEAFREER 4N rail2way (9300, KNG railway SO
—F. FE: WEBEIEAAEE B NT, MEPAT T — R B AR

o rail.way 20 KB 2022/4/8 10:16 UM Document. Railway track irregularities.
o rail2.way 20 KB 2022/4/8 10:30 UM Document. Railway track irregularities.
063-5

7. 16 UM A FH LN rail2.way, X4 HCE S railway SCHEPE 58 42— 50

v R — SIS
ome

Aemstart ovo B @ teem [so0 steo

o | A \ 1\ A \
. ! A A M\ f | / i
I /\,.q’ {i\ VI/LJI“\‘ | /\_\A _,!{\ \ /\ /\ ) \WV,) WA )11 ) Jls “‘\.’;‘J’/\‘I i \ ,j\\\ w w\w
V VYT W WST WS N VW el WA TV

rail.way

g o T B @ e ' 21 ancormecson of rat

‘! y
' (\ A i\ ‘ \ I | /\ A
,,“r,"“f*r1 /’\ / U‘Mm }\\ (R \, f’\_ ‘ } \ \ A,J" ,NW% A h AN : ﬁﬁ 1 r,»fw JUA
YA R AR W IR ST R AW A A TA A ™ B VAV R
(VA ‘lf, H VM I \U[ VL\{. \,‘(k/ ! V;\j \'\N‘/ \( ,,(,J,\lz_\lay %, \; iy \\‘(
v

063-6

PR, 88 =5 AR A UM A7 0P 7 AN B A 2 58 4 v AT
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064. MFEFRTHAIA UM Hy3atEE, Btk IEmE?

TEAEF UM AT NISEAR G 2R R8N 150 1, 535 B NIMBA BRI 5 N
Vef o W O S N IR S M S B IR, IR FH P RGO IR ), DR A I B S e B e 4
TSR ATFERE . AL — AN SRR ], 3EAT I

1. B4, 8 A BRIC R S — AN T A, LIRS A K Sm, %6 0.2m,
B 0.1m; & MBS E: PR 30GPa, THFALL 0.2, %5 2400kg/m?s R A4 TR
Sy 7NTHAARMIRE, FLIT RSN 0.05m. 41El 064-1 o

0641
2. T SERE T B R A 3 AN H B, A2 Craig-Bampton HS 25 GV EK,
PATTFEAEM I CERFRIMARBHTT) 2 aldsin—AN824 6 HHERRER I, HAERHE
NiAL, {45 um T (SERRZT R AT XD 35 SR =A P H HE SR E R IoiE, W 064-2 fr

7N

064-2
3. ATMAH R STAALIREL T 50 Fir[E AR (PUmAlELIH) 12 iy (m ik
UTBIF—A H B D5 1A AL A% ), 452 i a4 0 input.fum. D9+ 2 5 BN EL2y
Hr, ERATHE TR E R

% 243 W
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L:‘ universal (g 2,225
mechanism Q =) 55

4.3i21T UM Input 2%, M Tools =% 1%+ Wizard of Flexible Systems, /1%, input.fum
SO X AT RS e TR, BERT DL R S0A BR G T3S 210 [ A A
SFEE, We] UEBIEAR B G B BB, EXAF, P BLE o i 550
S S 5.

Modes Rigd body ~ Interface nodes
50 normal modes, 12 static modes
Selected normal modes: 40
Selected static modes: 12
¥ 3 14.640 ~

, W12
,  129.177
, 151793
, 161845
, 191759
,  245.934
,  265.878
,  323.755
,  351.064
,  353.850
, 358.985
, 446,806
, 485.793

064-3
5. WIHERS M EDE, BARSSIFRIESIESRZ ML, ERITFEOEZ
HR o Rl TR AR, BT FriEs, EORIERS AT &, SRBUL IS RS
IR fEGE i d 12 Brfte S IRT4R T, 20 mIE+E 12 By 18 firy 24 B 36 BirA 48 Fir i
AR, BHTHSHAH, 538 RS input.fss. WFETEUIE 064-4 s

8] Wizard of flexible subsystems: SSBeam_s

- o X
A %[0Sk | M|l ~|2CQ @ |5 | Wo ] Soltemiee

- Dataset
Original

Name of transformed solution
[ssBeam_s
[ save to the same drectory
Modes Rigid body  Interface nodes
50 normal modes, 12 static modes

/(«/\ Selected normal modes: 40
Ry cted static :
. normal, ?

38 2 737
» , ad

= & o 8.638

,  1628.639

[143. normal,  1692.944
[] 4. normal,  1704.777
45. normal,  1765.905
46.normal,  1793.750

47.normal,  1864.383
[[148. normal,  1905.448
[ 49. normal,  1959.450
[ 50. normal, _2040.662

Transformations
Modes  shift SC  Rotation of SC
[ Exdude rigid body modes

Frequency: [p30 34

[[Jexdude rotational DOF's in modes
[CJExdude if al DOFs are zero

Transform Save as

064-4
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6+ K UM ¥ A3 IR B iS5 Z AT BRoc i S 2R B s (Al 10 Bir) 2
Xt RBIBEE LA A A S BCEIN, RORRZEMK N, a1 B R . AT
TR, FRATECR A 24 B Az R input.fss, 4 H A KT RS O 2 AT R .

—_—— /\ —H-j‘t‘\u i\l):.
0. - ) —=— 10B i iR 2
0. 5% -
0. 4% -
4 ]
O 0. 3%
o 2L B e
1 -
0. 1% - T
B -\
=]
0. O% 1 1 ] 1 1 1 T 1
6 12 18 24 30 36 42 48 54
Bt 24
064-5

7. % input.fss FPEAK SN UM, ffH Joint Z1 K P, VER: £ UM H, 2R RIX
ANT7 A2 H .

we: oot |+ @ @ v Name: otz | 4 [ @ v

Body1: Body2: Body1: Body2:
Base0 |[sbstssBeams <] [Baseo _v||subsissBeams |
Type: | ™ 6d.o.F. v Type: | ™% 6d.o.f.

Geometry Coordinates Geometry Coordinates

Translational Translational

degrees of freedom: degrees of freedom:

[J x [0.000000000000 b4 M x [0.000000000000 b
v |o.oooooooooooo ﬂj Oy |0.000000000000 &]
Oz |o.oooooooooooo ﬂj ]z |0.000000000000 &]
Rotational Rotational

degrees of freedom: degrees of freedom:

Orientation angles Crientation angles

3,1,2 v 3,1,2 v
4 1 |0.000000000000 ﬂj & 1 |0.000000000000 ﬁ]
[J 2 [0.000000000000 B4 [ 2 |0.000000000000 b
4 3 |0.000000000000 ﬂj M 3 |0.000000000000 ﬂ]

064-6
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8. X UM Simulation 1j A2/, AT T, RIGLFRL GRS ISR,
& 064-7 Frx.

[2) Static and linear analysis
<

SR

Frequencies and modes

Method of analysis

[ T, R SR Y]

9

10
11
12
13
14
15
16
17
18

f(Hz)
6.46297
12,8319
25,8045
50,9532
57.8898
102.491
113.307
159.325
160.679
177.036
198.255
228.003
303.948
308.333
323.92
399,489
423
437.388

*

Equilbrium Frequencies/Eigenvalues |inear vibrations Initial conditions Options

[Jeigenvalues

Use zero velocities
[] skip damping matrix

~
Frequency/Damping ratio

Sort by: frequency

Animation of modes
Amplitude

Rate

== Eon |

064-7
O. FHEIFIHIRTHA, WES ERMFRLFZME, HELAREE.
&, AT, RZEAEFE N

LRI ESal=a ]

AP E A Sulad

e ANSYS UM ®E

1 6.463 6.463 0.00%
2 12.832 12.832 0.00%
3 25.805 25.805 0.00%
4 50.956 50.953 0.01%
5 57.889 57.890 0.00%
6 102.490 102.491 0.00%
7 113.300 113.307 0.01%
8 159.300 159.325 0.02%
9 161.850 160.679 0.72%

% 246 W
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10

176.850 177.037 0.11%
11 198.250 198.255 0.00%
12 227.950 228.002 0.02%
13 303.780 303.949 0.06%
14 308.010 308.333 0.10%
15 323.760 323.920 0.05%
16 398.990 399.488 0.12%
17 427.690 428.000 0.07%
18 485.790 487.388 0.33%
19 500.370 503.204 0.57%
20 530.480 536.716 1.18%

10, XF FIRTR SC R, 2 B A IR T4 A1 UM B4 gk A7 & S0 b, R nEs
TSN R 1000N B /7, SREAFE . BIRIGTFAE ML BN 5.1252mm, UM iHHE )25 R
N 5.1243mm, EZEHN 0.09%, F—IKIGE T S AR vERTE .

064-8
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Iy X BRSO, 20 BIAEA IROTEAE AT UM B BEAT 5E s 3h 75 n 3,
F=fz*sin(w1*t), L+ fz=1000, wi=2.
5 AR AL THEL A R A 064-9 PR, WIS AR &

o

10 9 — UM

— == Ansys

i1 ¥%/mm
(=)
|

i
S

T T T T T T T
0 10 20 30 40
H:j‘ I\HJ /’r‘ S

064-9
120 X R SR, o BIAE A FR T AR A UM Bt AT # 3l k.
P T e [ A A2 1T R 4 R0 064-10 BT R, S5 RAHZ T L.

ANSYS
— UM
O_
1_.
g -2
e — |
-
—
4_
5_
6 T 1] T X 1 B T % 1]
0 1 3 4 5

9
B a] /s

064-10
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o7, BREXE, MESER UM BRI S EARIERITECE TREAZ T .
LR, AIREA 2 U R AN A R R MR, A SR B R ORE G, e v
WD 2 & 064-11 Hiie —> 32m BR8] SCR KA L, Joie 2 H Joint i& /2 Bushing 7)7C
BEAT SCRELI IR, B HH IS S A% 8 5 A PR TG 3 4 R AR Rl

— o 2] Static and Gnear snalysis A e )
w |+ aee e ezl wo@® G Posten e okten o B N2

Equibrm  Preasnces Genduss Rootloas Unear vk

Joint

Bushing

ANSYS

064-11
PS.: P ESANH CENL AR, B e Nz R NIRRT e — 2 Bl &
M
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O
065. AT A\ UM k48t # 5L LT O BB A 2

universal
mechanism

th

£ UM b, Ay bl—
HE. B KL,

20 1 B P T A s
SRFEF IR A TN 22 2

ARG T R, A

‘ ; + 4 e “eapl%
e On X Y Type [ smoo.. Key...
....................................................... T s ) PR
T %5 8.55%7 Tne | tes No
2 60 3.59407 tne | ves No
3 S3.. 2755019  Lne | Yes No
R onemenesmss snun cama s Sannsnin e L -28.... 1.066558 Cirde Yes No
S 8875 0666413  Crde | Yes No
6  280. 4182975 Crde | Yes No
7 374, -1307227.. Cide| Yes No
8 1. -17.89%101 Llne | Yes No
9 480.. 28416452 Cide | Yes No
10 633. 25542472 Cide | Yes No
n n 6686292 Cide | Yes No
-4t
Type of profie
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, D e e -omis o
Close

& 065-1
G XN FRAER IM 50T, ok S 1 F 10 kS, I H P &R EIRIG T E4E
SO, WA BN CAD #AE, R UM Wi seiive ? Ee/Ean T
1. iZ47 UM Simulation, FT /1 —PM2LEEH .

13) UM - Simulation
File Analysis Scanning Tools Windows Help

FEEIEIE =
e mn b =]

DDaEIIQJLIsu]%%%\mJE%H“

065-2

ki
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universal Tongsuan
[ J —
L]‘ mechanism Q =

2. fELEM AR, %+ Load from file.

Variables

I

Options...

Edit.. ! : :

Open copy in Wizard of Variables... ; : :
fii Delete Del ; i :

Copy as diagram to active MS Excel book Ctrl+E
Filter trl+F ... . e T

Calculate statistical data

Copy as table to active MS Excel book  Cirl+T
[} Copy to clipboard Ctrl+C . : ,

Copy as static variables Ctrl+S  Foo-ioooo e R T B BB B B B R

E Save to !Ile... ' | H

Use variable for x-axis values

Use time for x-axis values H : :

Delete all Ctrl+Del E
& 065-3
P > Yl 1A = N % > %
3. fEFH PSR AR E O, IR wpf B0 *orpf %5
@) 177 X
& v 4 || « UM Software Lab > Universal Mechanism > 9 > rw > prf > v O £ I prf mEE
|R v FETEE =~ M @O
s
b2 =% 5=k Esid) Fh G
"f?’ | Rail Profiles_China 2021/10/12 10:02 =
Ld " Wheel Profiles_China 2021/9/14 9:43 i
d ) AARwpf 2017/2/25 14:07 WPF {4 2KB
) | AAR-1B narrow-flange.wpf 2017/2/25 14:09 WPF 3744 3K8
W} 7] AAR-18 wide-flange.wpf 2016/8/3 17:49 WPF it 4KB
i 7l BR-PB.wWpf 2019/10/11 15:10 WPF 324 4KB
1 ) Chinese LMwpf 2017/11/28 15:14 WPF 374 4KB
L
aC | Chinese LMAwpf 2017/11/29 14:12 WPF 24 3K8B
=y | dmetiz0.wpf 2020/2/26 15:00 WPF 374 5KB i
i
“al ) Gvaowpf 2009/10/20 19:20 WPF 378 5KB
o ) Mt 2021/9/13 16:50 WPF 37f 1K8
B { ) M2.wpf 2021/9/13 16:41 WPF 3% 1KB
E ) IM3.wpf 2021/9/13 20:54 WPF i 1Ke
[[ ) |_wear.wpf 2022/1/17 20:03 WPF 3xi 6 K8
;t _j |_wear_s2.wpf 2022/1/18 11:06 WPF 32 6 KB
» ) tMawpf 2021/9/12 8:16 WPF 3% 1KB
- ) tMAwpf 2021/9/12 7:25 WPF Sz 1KB
- 1 LMB.wpf 2021/9/12 22:06 WPF 3% 2KB
= v [ LMB_10wpf 2017/11/17 9:34 WPF Szif 249 KB v
SAEE(N): | IM.wpf + | | Railway wheel profiles (*.wpf) H

Text files (*.txt)

RPC Il files (*.rsp)

Road irregularities (%.irr)
Railway track irregularities (*.way)
Groups of irregularities (*.tig)
CSV-files (*.csv)

Calculated list of

Rail profiles (*.rpf)

& 065-4
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/) Ton; vsuan

4. erp— LR BN I SO, BRI - . £
FEAH R (13 5 H B Excel BOCASCARIT]

Bk 2 S AR,

[ plots

= e =)

Variables ‘
=] IR

= Options...

Edit...
Open co
@ Delete Del
Copy as diagram to active MS Excel book Ctrl+E
Filter Ctel+F

py in Wizard of Variables...

Calculate statistical data

| Copy as table to active MS Excel book  Gtrl+T ED o
B Copyto zhpboard Ctrl+C

Copy as static variables

& Load from file... S --- aof-----

Delete all Ctrl+Del
Select all Ctri+A

Refresh automatically o
Hide/Show »

Position >

i |

065-5

5. hth A RN B, REF E 3% 0.1mm 18] BEEEAT B L.

E=x=3 - t A

A | B | ¢ D e E G H 1 J K
1 | X-values _ JM.wpf
2 | -65| 8594069
3| -64.9| 849407
4 -64.8| 839407 =
5 -64.7| 829407 +
6 -64.6| 819407 ‘
i -64.5| 8.094069 15 W
8 | -64.4| 7.99407 10
9 -64.3| 7.89407 N\, & v
10 -64.2| 7.79407
11 -64.1| 7.69407 D
12 -64| 759407 = ~ |
13 -639| 7.49407 10 \ 1
14 -63.8| 7.39407 e
15 | -637| 7.29407 i /
16 | -636| 719407 o 7
17 -635| 7.09407 =
18 -634| 699407
19 | -633| 6.89407 35
20 | -632| 6.79407 -80 -60 -40 20 0 20 a0 60 e
21 -631| 669407
22| _63| 659407 L
23| -629| 64940
24 | -628| 639407
25 | -62.7| 629407
26 | -626| 619407
27 | -62.5| 609407
28 -624| 599407
29 -62.3| 589407
30 -622| 579407
31 -62.1| 569407
32 -62| 559407
33 -619| 549407
34 -61.8| 539407
35 -61.7| 5.29407
36 -616| 519407
37 | -615| 509407
38 -61.4| 499407

& 065-6



L)) uversal Yt
066. AHER UM RIBLEAR IR TR AR HmE kB SuE AT
JAEZS ?

UM % Loco i {75 T S5 [E S A4S [E 3, (HZ 7R UM SR [ sk ah 4
AAE Rk B AT LA, ROZAE A G IR E SRS M EE T . A RE R UM
[ 5 RV TE AN T LA Bl ] e Ak B U AP R AR 2 B R B, AU TR
% o

HLTE 2014 45 10 30 H, ERERHRA 1 e NRILAEET AR (TB/T
3352-2014 FELBTAEPIEAPIRRE Y, DUR BIFRARHE . ARiEsh H uE s 2 o)
BREEA, 48 mm?/(1/m), Z[EAERVERE] 0.005-0.5(1/m), By KIEHE 2-2000m), 2
XuFe

A
S O
(f) fh

Horb fOuREIR (1m); A M k2GR BIR ERRIK AR A LTS H RS
TR, (H IO R PIE 3 [ (1 R A PRI AT AP, 30 2 il s e 17
BURAST IR AT, SEge 2 20 Bee K, B — BOW RN A B X TE], SRS R0

& &%, kK 066-1.

R BEKRIHNEFRFEESRUSLOXRY
BB ng B3Iy Bag
A 5 A k A k A k

PG [5.4978E-02| 0.8282 |S5.070 1E-03 | 1.9037 |1.8778E-04| 4.594 8 -— -

KFEFRFMi|3.6148E-03| 1.7278 |4.368 SE-02| 1.046 1 (4.586 TE -03 | 2.093 9 —_ —_

08 A F0 | 3.951 3E-03 | 1.8670 |1.104 7E~02| 1.5354 |7.563 3E-04| 2.817 1 — —
MAEAR M| 1.054 4E-05] 3.389 1 |3.5588E-03| 1.9271 [1.9784E-02| 1.3643 |3.948 8E-04 | 3.451 6

X2 EREBEHENATFRRIRAZEAME(1/m) R ERK (m)

W12 ®2IE WIAR
* 8 23 (W] 551 ZHEK =6 mx 2B W SR E 2 ¥ K
U R M 0.109 0 9.2 0.2938 3.4 — —
KA M 0.0258 38.8 0.116 3 8.6 - —
16 A 0.045 0 22.2 0.123 4 8.1 - —
% i A F W 0.018 7 $3.5 0.047 4 21.1 0.1533 6.5
& 0661

% 253 W



E‘] universal
mechanism

» Tongsuan

s

DIk, AP IRAR T 222 258, IRk & BU B Rt o — B

G UM [ TARRT, JATEMRIEHE R 1 MK 2 f98dE, BHEAES UM DR

W R HCRB A, T
KA (Z+)

Iy B DB 2% P e B R 18 = BAFERE (m)
BB le-6*1.0544¢-5/w"3.3891 53.5-200
BB le-6%3.5588¢e-3/w"1.9271 21.1-53.5
BB le-6*1.9784e-2/w1.3643 6.5-21.1
IS, le-6*3.9488e-4/w"3.4516 2-6.5

IKFEAFIR (Z-)
B DA 2% P e B R 18 2 BAFERE (m)
BB le-6%3.6148e-3/w1.7278 38.8-200
B le-6*4.3685¢-2/w"1.0461 8.6-38.8
BB le-6*4.5867¢-3/w"2.0939 2-8.6

B AT CY+)
o B T Ze i B R AR IA K BRFERE (m)
BB le-6%3.9513¢-3/w"1.8670 22.2-200
5B le-6*1.1047¢-2/w™1.5354 8.1-22.2
=B le-6%7.5633e-4/w"2.8171 2-8.1

BUEEAF I (Y-)
4B T Ze i B R AR X BRFERE (m)
BB le-6*5.4978¢-2/w"0.8282 9.2-200
B le-6*5.0701e-3/w1.9037 3.4-92
=ty le-6*1.8778e-4/w"4.5948 2-3.4

EE:

1), UM BAEge—H5BF w RS-, BErT LR RIAR, Wn] Dog = mis, E5

THATIETHF LAFEE -

2). RH 1e-6 2R RIA Ay E Br AL, SN m?/(1/m); 5 e AP i

% 254 W




. Tongsuan
L:“ universal e
mechanism Q =) 55

R —¥#58 mm.
T, FATFCAL . AT APICAFEEATER
1. 1217 UM Simulation 27, FTHEEEHE AT L E .

(&) UM - Simulation
File Anslysis Scanning Tools Windows Help

RE| 00 OHE ARDE Bealdd pEE DE® ol B o

oG [P RS ROk FE @D

TR @ e [ [ Autocorrection of enath
o e o]

Sump Spectrum Track.
Expression  ponts  From fle

Function F(x).
Example: 0.5%(1-cos(x/12))
Buamcles:

Funchion of sreguianty:

T -

& 066-2
2. fitdi Spectrum-Expression, FIH41& 066-3,

T e ey e
Resultant profile @ Lenoth Step 0.1

Profile components

Single profile T @ Fector [ Autocorrection of lenath
: ot ] v ]

mm ! ! : ! ! : ; ; ; : : : Expression _Points_ From fle
Selection of spectrum
OFRA O Points
OERRI (®) Expression
Function F(w).

; : } } ! ! : ! : ! : : Example: 0.46E-6/(w"2%(w"2+0.7))
Lhseraneensd Sxazeanerwiraseensne tameasmenad Emeaneradte sneennee tomemnmenss bosrosssendsrassensecdoccnoeooas Senomoeoeodoooooooootoooof Examples of spectrum:

v
E—

UL =
M Circular frequency

' Wmax: 6.2832 rad/m

: Wmin:  0.020944 rad/m

I | e ]
0 40 80 120 160 200 240 280 320 360 400 440 480 Number of harmonics

3000 A

[ 066-3

# 255 M



universal e Tongsuan
L] —
L]‘ mechanism Q =

3. f£ Function ZH N S RA-F B 26— BERIE: 1e-6%1.0544e-5/w3.3891, FH-HUH
’4)i% Circular frequency, 1% & Lmin /4 53.5, Lmax A 200,

Single profile T B @ Fectr [ ] EAautocorrection of lenath

o ] ren
Expression Points. From file
Slump Spectrum Track
Selection of spectrum
QOFRA O Points
OerRt (® Expression
Function F(w).
Example: 0.46E-6/(w"2*(w"2+0.7))
Examples of spectrum:

v
[ies10me shromesi] ]
m cular frequency

Wmax: 0.018692 osc/m

Wmin:  0.005 osc/m

Number of harmonics

3000 b4

497.5 0.611

& 066-4
4. R RIE G = A mU bR, 2B 318 5 o Kb 2 1A SR A A0 1) BB B B 2
ANEM AT, Rl RAE, N 2+

Selection of spectrum 5] Curve editor - Irregularity editor - railway track - o X
FRA O Points @ Eguany L
o & B YD
Function F(w). brd .
Example: 0.46E-6/(w"2*(w"2+0.7)) mm X Y Type Smoothing
Examples of spectrum:
= L2 0.0050... ... Line Yes
Function 0.0050... v Yes
s [ e -
[ Gircular frequency — - 0.0050... ... Line Yes

Wmax: 0.018692 osc/m 0.0050... ... Line Yes

0.0050... ... Line Yes
0.0050... ... Line Yes
0.0050... Yes
0.0050... ... Line Yes

Yes

1
b2
3
4
b §
6
7
g
g
10

1

. Line Yes

o || concel




th

universal

mechanism

Tongsuan

QI_J

5. B DRI UM [ ery #8350, AT UHCSEASTIF, W DUE BIE R =514

i 7 v

T Z+terv

- Ems

SR $ER(E) ER(0) EEN) EEIH)

0.0050065975
0.0050132038
0.0050198187
0.0050264424
0.0050330748
0.005039716

0.0050463659
0.0050530246
0.0050596921
0.0050663684
0.0050730535
0.0050797474
0.0050864502
0.0050931618
0.0050998822
0.0051066116
0.0051133498
0.0051200969
0.0051268528
0.0051336178
0.0051403916
0.0051471744
0.0051539661
0.0051607668
0.0051675764

0.00066286663
0.0006599109
0.00065696834
0.00065403891
0.00065112254
0.00064821917
0.00064532875
0.00064245122
0.00063958652
0.00063673459
0.00063389538
0.00063106883
0.00062825488
0.00062545348
0.00062266457
0.0006198881
0.00061712401
0.00061437224
0.00061163275
0.00060890547
0.00060619035
0.00060348733
0.00060079637
0.00059811741
0.0005954504

066-6

ke e vl e e e e e el ol e et s e e e e ] el e el

o

I PNBRAT R ARA TS — B DY B £k
= BUMUER DY B Bt R A 2158 —

6. XM 5% 3. 4 BMHEM T,
PSSO, 1OAE Z42, ZA43, Z+4. 7. WRIRIEES EBR. 8
BRE GeEAREEE, BHEA—A S, 181k Z+.

B =

~ KSR 3-7 SRR, 560 mBRAE AT AT ES —BL. 55— BONSS = Boll
RIS AR Z-1, Z-2, Z-3, SRJEPHERUKT AT IR ESE LR Z-.

9. PJ#t 3| Spectrum-Points T [f], X B 7] DLt Hr A\ T 25 5% B ok 0 ) 208 i R AR ik

BEHUFEA, W1 066-7, BEFFAKSE, FRIUH [EAA L I .

&) trregularity edito ay trac (== =]
Resuitant profile =i 1000 step 0.1
Profile companents
- 5 3 ; a
: ; J ; ! : 3 ; m

0 40 80 120 160 200 240 280 320 360 400 440 480
< > | 2559 122
Single profile T B @ fecor Autocorrection of lenath
iB Start 1000 ||

Expression  Points  From file

Slump Track
Selection of spectrum
O
(OERRI (O Expression
Spectrum
(none)
0.8
|_LICrrcular frequency |
Number of harmonics

B[ o oo o frormrans Frsnarend e o

066-7
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universal Tongsuan
L.11 mechanism Q I_J%
10, S =K bR, S R gmtEss, NS 7 B8 30 2+

8 z+.crv - Curve editor

+ +: g [ S— vI'EIB g \ 0/

—— maw | : ‘
] i : : & Q. a
¢ : Ftgumation: - Fobv =L 506 fle : : 1 0.0080.. 0.0006.. Line Yes
! Syl e, [l 2 00050.. 0.0006... Line Yes
Bovpaaaliion] |edecionnfepechn 3 0.0050.. 0.0006.. Line Yes
8% 8:’;':“ ] s 4 0.0050.. 0.0006.. Line Yes
: S 0.0050.. 0.0006. Line Yes
: Sethn 6 0.0050.. 0.0006... Line ves
M—@ 7 0.0050.. 0.0005.. Line Yes
¢ [lorcuar frequency 8 0.0050.. 0.0006. Line Yes
: Number of harmonics 9 0.0050.. 0.0006... Line Yes
: 3000 2 10 0.0050... 0.0006... Line Yes
o L 11 0.0080... 0.0006.. Line Yes v
i
w 80

066-8
1. i OK &, ZE R —HBEHLA PR, A sidi—X Compute, F£A 2 FEHLEHT—K.
W 066-9, PREFERAE KRBT 1, K AT IR A 58 21 i /0 2 11

Resultant profile B @ et Step 0.1

Profile components

& - | | | |
- g | LG S H‘W\rl\ i, LN AAN\M m

=]
£
E

3
|
]

Single profile B ff Fector I 1 I [¥] Autocorrection of lenath
e

o b

Expression  Points From file
Slump Spectrum Track

Selection of spectrum
OFRA @ Points
OFERRI (O Expression

Spectrum

[ circular frequency

Number of harmonics

3000 b

& 066-9



h]‘ universal //} T(m"w(m
mechanism g

12, #%E, HRAE=AAERS, A 8 BRI Z-301F, il OK.

() Irregulariey eahor - railway track eler=]
Resultant profile E ﬁ Length 1099 Step (0.1

Profile components
Spectrum

- IM{M'\\A MMA&Mi r/‘MM\ .N"\P.MMf’“M\/\ N/\\AW\M.. mf |

" 800 ¥ R N 10po
18) Curve editor - Spectrum - o x A 2 |
‘ + 4@ Q= R=N -0 ‘
b m~2/(1/m) : H N X Y Type Smoothing ‘
Cocn i Ziby EETEELEXEELTLTERSES: PRRs Ly ey tooesessese - Cur... ~ ‘
i : 1 0.0050.. 3.4182... Line Yes - |
4 : 2 0.0050. 3.4085.. Line Yes stat [0 | Finish [1000
§ 3 3 0.0050... 3.3989... Line Yes = :
mq i : : Gom taee A - Expression  Points  From file
S5 O USSR S— .0050... 3.3893... Line es i e
H . 5 0.0050... 3.3797... Line Yes
H Selection of spectrum
12k : 6  0.0050... 3.3701.. Line Yes
H 7 0.0050... 3.3606...  Line Yes
A 8 0.0050... 3.351L.. Lin Yes
: 9 0.0050.. 3.3416... Lin Yes
0.s}-- : 10 0.0050... 3.332L.. Lin Yes
5 11 0.0050.. 3.3227... Lin Yes
& 1/m
0.4l - - r(‘
o I 500
oA AR TR
T B co—
e e .

066-10
13, WL B REECN 0.5, ERBKCEAPIEEA, FEHE D RR A BRERER
FERARFIR, B Z-deft=(Z+) + 0.5%(Z-), 5 FTH A RAEIR4 .

|3] Irregularity editor - railway track =N EoR | <)
Resuitant profile B @ testh [000 | swp 0o

| profie

[ spectrum

mm

R M A NN, P"‘JM\M\ R AV TN
o WW"\I VR Nago vv%@vﬂw 'b\JN "\f\q”"m}" v W‘VA

< > 1

|
Single profie lj B 6 |me [osl ] iimmmfrecm lenath

mm : Expression  Ponts  From fie
: Sump Spectum  Track

Sedection of spectrum

OFRA @ Points

ORI O Expression

sart [0 | Finsh {1000

[pomts: 3003 B
[ Cireutar frequency
Number of harmonics

(3000 b

Compute

08

0.4

0.4

08

066-11
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L:“ universal g T‘”’"‘"“"
mechanism g

14, BHH, KARBEON-05, EBFE—AIKFATIREA (T2 5 Compute), FFEL
H2 LR EAAS 0.5%Spectrum. XX, B HE L ERAE BUE AR APIR, B

Z-right=(Z+) - 0.5%(Z-), mi LIERAFIZH

(3] Irregularity editor - railway track =8 o8
Resutant profie =] Length [1000 | Step 0.1
Profie components
4 Spectrum o !
[ 0.5%Spectrum D /ﬁ‘\fl‘
I 0.5%Spectum PP A o . WNNVMA'. A
' W W TG e A
< > ‘
Single profile m B G e [E\mmmanmqm
start [0 | Fiish 1000
16 '
mm : : Expression  Ponts | From fle
Sump  Spectum Ty ack
Selection of spectrum
OrraA @poin
% Orni Oxpression
Specties.
|ponts: 3003 =
[ Circuiar frequenc:
osf f Number of harmorics

066-12

B AT 255 UL B BR AT 58 B PR TR AN P ISR A R R AN IBURE AR B Al A



m‘ universal /} T(m"\uan
mechanism g

067. MATE CAD SN JUAIAEERE] UM AT N FFFEE

EIR UM A5 B LU R L @RI RE, BN 1 ik AR SR i B IniE 5,
FH P8 R EMNINE CAD A AU, SAHTAMTHEARE, BRRE, A5
HELTR 6
HESA
LTREBEOSA
3DS U HER
STL S ¥4 d%
STEP 1 IGES X fF##:58%
CADLook ##:3%
N HEFEAMK IR

— B#EFA

XA EEE R T 24 UM BRI =450 (Solidworks, Inventor, Kompas-3D) %% T
Al — ST EHLRIAE, AR EAR & 5Tk . A7 DM W3 44 (1 =48 Kompas-3D 9
BIREAT R

1. 11817 UM Input CRFHTEEEAD, fith TR EFRECE EHE H Tools-Import
from CAD-Kompas.

File Edit ObJect Add Tools Help
0 = B B &P \ B 2 B

m B 7~ ~

flu SolidWorks...

I Inventor..

§' KOMPAS...

=] Files *.3DS and *.ASC...

% Files UM CAD (*.UCF)...

7} Files *.STEP, *IGES...

Files *.STL...

Data import via CADLook...

067-1
% 261 W



n‘ universal KB T(m"suan
mechanism g

2. BMHSIRRIERTES AR Kompas-3D #78 (JF: *m3d AEM, *.a3d AZEEAC
7.

£% : AR sm Hih

B TE |8 goujia02.a3d 2022/5/7 B . KOMPAS-Assem.. 357 K8|

4
i

“ SHEN): goujiad2.a3d ~ [xomPpas ¢mada3d) -

[ 770 | [ =% |

067-2
3. HEHFEANFAERE ARG, Kompas-3D 2 HZET, FF H SRR A 4 in gk
B AP R UM R L, B TCEEIERE

) Listof elements | = | B | ¥ |

@ goPart367 -
g goPart368
@ goPart369
- goPart370
-0 goPart371
44444 & goPart372
@ goPart373
- goPart374
- goPart375
% goPart376
- goPart377
~~P.\ goPart378
J v-ga Bodies
- &) Part
- &) Partl
-5 Part2
B Part3
""" 5 partq
- &) Parts
..... & Parts
- &) Part?
..... 5 Parts E|
- &) Part9
.... 5 Parti0
- Partll
.... 8 Part12
) Part13
""" 5 part14
) Part15
- Parti6
- Part17
- &) Part18

- &9 Part19 36
< i | »

[ 067-3



L."‘ universal Ki T(mgwm
mechanism \(. ,
AT X2 —PEAEAER, SN UM G2 En 2N N N ADRIE & N M.

— MR, BATTTE B TCAR R 12 3 IR A I 8 — AWK . UM A e fit 7 AR T A,
WK 067-4 fioN, {EAE—NHATIH, 2HB—A Parts br28 00,

Name: Part2 -+ 'h i

Commentsfl’ ext atmbuhe C

Oriented points | Parts | Vectors | 3D Contact

Parameters |  Pposiion |  Points
Coordinates (PP): [Quahernlon v
Go to element [l
Image: Visible
goPart2 N -

[ compute automatically
Inertia parameters

Mass: 1876.8657 3

Inertia tensor:
1147.9695 '© 2.1469134 ' 0.061313507 'C

24355788 (C -0.015725576C

1354.9902 C

Added mass matrix: W_J

Coordinates of center of mass

9.4345679 © -0,56004023 C 16.275048 C

& 067-4
5. mids Parts, BERDHIUH RIEMERINIRIER, WR4EFHEIEFH 2 B0 RIE GXH
A1 A B AT AR ), P OK.

e S ISR R e A 0 RN S

067-5
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m‘ universal /5 Tongsuan
mechanism Q

6+ IXFE, BB N ANIEBA Y T 1 ARAE, 2N AN JUAAe Ny 7 N+ AU, 3
B, 1T NSRS EAERUA, e 1A N AR (SRR, JFARIRG
Wi, Gn SR MIBR 7RI N AN Part, ARG — N EEAR LT R AR 5

ﬂUM-Objmdluinp\n-
File Edit Object Add Tools Help

D= AR @ﬁghmnd\zgg&‘ 0 &0 (5) | [ Umcomponent ates | Uboco | Carfheels|
DEF Z ] o .xyﬂx;ws,&uyw% % &

&) Object - ;-— == _- - *m =5 e - i- -

% reos maX [ oo@w|[E e w|p k|
Part356

% Part3s7?

& Part3ss
5 Part3s9
& Part3s0
& Part3s1
& Part362
o Part363
& Part364
& Part36s
& Part366
Mg Part367
& Part368
& Part369
& Part370
& Part371
& Part372
& Part3?3

I“_ -"/

I; -A\

067-6
7 A5 BT TR T U AR e A R N — AN U, B ST RE R . SRR
IR Ik i 5 — A LAl (gopart...), PR JE 754 T AR 5 5 1) R 48 bR, £4% Al GEs.

o
DeBE® 380 BYL2SH (2@ | o
e Y- B s xiBTNYwRESLAN

a :'ﬂ

/

& 067-7
8 B, W N ANMSLH U AR ik e, R T EA B RAT SO Bl A

B skt s % Edit-Copy to file, {£47%.img #30301F, LUG 2E GRS AT LU TA

P [ b e 5% 4% % 26 Edit-Read from file). JE&: B MR IEIT AR IFHET,
% 264 M



. : Tongsuan
L:“ universal [
mechanism Q =) 55

m QA S[FS R Ge-e g@w/[Fd

4 Object
4-L¥ Object
2 Curves
69 Variables
3P Attributes
(18 Subsystems
% T Tmages
% Bodes
& Joints
# Bipolar forces
-+ Scalar torques
£ Linear forces
#® Contact forces
@ T-Forces
@ Spedal forces
@ Connections
12 Indices
[ summary
15, Coordinates

=8|+ 6/

Whole list

067-8
BT : 18— 32, FHMEIITHZ)FA UM 7, WIRHTT T HRF UM BT

FRIE, UL 7 X AFH 5 54 1 input.dat FT input.umd X 1F»
WIERFZIE 75 77 ZCH IR Ginput.dat ), 2% Parts BT, L1277 R & H 1

1F
R

Name: Part2 + "n ﬁ

Comments/Text attribute C
| Orientedpoints | Vectors | 3D Contact
Parameters |  Ppositon | Points
Coordinates (PP): [Quahemion v]
Go to element [ I
Image: Visible
goPart2 v

[] compute automatically
Inertia parameters

Mass: 1876.8657 c

Inertia 'oensor;» , -
1147.9695 © 2.1469134 © 0.061313507 (C

24355788 |C -0.015725576/C
1354.9902 C

& 067-9



m‘ universal F} T(m"suan
mechanism g

H B FEH File-Open *.umd ]I, 4 26 Parts 00, 7] LAH T ARG
AR

5] UM - Object data input - UmQObj0
File Edit Object Add Tools Help

New object Ctrl+N Py | B 4, E‘-"r'|
= OCpen object.. Ctrl+0

Open *umd...

Import from MSC.Adams...

Reopen r f -; @\ [ L
B save Ctrl+5

Save as...

Save as component..,

Exit Alt+X

067-10

= TRAEFA

KR 5E T2 UM R =48 (Solidworks, Inventor, ProE, Creo, UG) %
T AR THEALRAE . UM SE5 % 9ix 285 - I E I CAD B MR T+ F 4
e, R QQ B NEAHRIE OREF . NI LA Solidworks 1T R -

1. 234 SW & % 2 swtoumaddin.exe, 1547 SW, 70— /MER, £k B
B7 UM Converter &3, 15 i7 Export to UCF file, 4= i *.ucf # 2,3 /4:(UM CAD Format) .

Bsowowoes » HD- B8-S - BlleBe- rpr— L ®® - & x

Lot re L e ‘

ALHGHIE -+ -9@-T

feulane >

& 067-11
% 266 W



L.]‘ universal ﬁ T()ngsuan
mechanism g

2. ¥ BB AR * e 3RO S B2 UM BT EL.
3. 1217 UM Input #27, sl THA EIAREEE 1L £2K 5. Tools-Import from CAD-Files
UM CAD(*.UCF), efH5 Vi K i uef #2301

I5) UM - Object data input - UmOhbj0
File Edit Object Add Tools Help

N=BHP DA
M E| 7|« ~

SolidWorks...

Inventor...

KOMPAS...

Files *.3DS and *ASC..
Files UM CAD (*UCF)...
Files *STEP, *.IGES...
Files *STL...

¥l BEQE@Er -8

Data import via CADLook...

067-12
4. UM Bt B — MR, FERRC. &I RIE S B —5 4-8 BAAMTTik
e, BaRAE . img kg A0

L EOE G g o @ ®
==

n-aﬂe’ arés 1 BY2(%R i =% () ||| <o [m isteo [catoss| .

E AN Blrs s xTXRUY R RASS WA

E) Object - Lad

-
o fm a4 [Formr aa@w/E /"= pr
- 0 ot - - -

g

& 067-13



) : Tongsuan
E“ universal /} ong
mechanism Q =) 55

=. 3DS R

3Dmax HAF R D REE KM =4EIE R THAT, UM SO AT *3ds 18 X0
1. 1217 UM Input f£/7, sy TEZEREEE 1Z 52 5 Tools-Import from CAD-Files

*.3DS and *.ASC.
I5) UM - Object data input - UmQhbj0
File Edit Object Add Tools Help

P=BAHP OBE[ B
mE & |7

il SolidWorks...

I Inventor..

. KOMPAS..
[F]_Files ~3DS and *~ASC... |
Files UM CAD (*.UCF)...
Files *.STEP, *.IGES...
Files *STL...

= =

5
L

Ii F.

Diata import via CADLook...

067-14

2. 7E3H F Image converter 3ds ->UM %[, & —AEH )*.3ds .
Image converter 3ds->UM )

File |
a|

Dimension
X:
‘ ¥ |
Z:
Unit
Meter v Factor 1
Translation
0 0 o
| Rotation
[ ~] o0.00000000 bA
[ ] o.00000000 bA
[:] 0.00000000 bA
| Save | [ correct shifts ‘
& 067-15
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|5) Browse i B F‘“

uu l; > chrk > max b traln

'|‘1H 25 train P‘

'\
U

B v FETEE

o @

Ve = a =

BHES ESid) KN

» = | | che.3DS

2022/5/9 BRi— .. 3DS & 939 k8|

W =m
B SEsERGE
k9

m

A

B R
= B8A
3 =z
@ RETE
| J =5

1% B

EEN): che.3DS

- [AII supported files (*.asc; *.3 V]

ECHIETD

067-16

3. 1E Unit 2b 7] DLE A B K R A7 sl i B Be ) (3 & : Dimension #f LI
A UM JG =T Rg KRS, HEBALE m),

Image converter 3ds-=UM

(=]

File

Dimension
X: (-13.732302

1
I
L
[,

} - -0.60504472

Z: D 11811021

C \Users\Admlmstrator\DesktopW work\max\tra _@

1 [44694376

Unit
Centimetre « J-acior :1
|ran§aﬁon
0 0 0
Rotation .
[ ~] o.00000000 B4
L) omow g
:] 0.00000000 b4
[ T Save ] [T Correct shifts

& 067-17

it Save, fRAFA*.uef 44
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5. %& 067-12 7~ (Import from CAD-Files UM CAD), T *.ucf #8304, 15471
AT S img A% 2RI AT

181/UM - Object date iput -

NeBH® 880 BH2GD @] [ o e
TR 7 ~ Rl A # 7/ AT RERY P LESLAN
B ot

wm AR e Do rmr 00 OWE /T DR

067-18

IR SRR RY, 55 B 4-8 BT 5 SR
v, STL #3532

1. 12417 UM Input 27, /i THA KRB L2 # Tools-Import from CAD-File
*STL.

5] UM - Object data input - UmOhj0

File Edit Object Add Tools Help
DeBER 220 B
|Z| « ~

SaolidWarks...

mentor...

KOMPAS...

Files *.3DS and *ASC...

Files UM CAD (*UCF)...

Files *STEP, *.IGES..
Files *STL.. |

=2 3@

& [El

Data import via CADLook...

& 067-19
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2 AES L (R R e as I, s Eﬁlommm ]a‘“%ﬂ HFECA KEA STL &% A

& 5757

—

o=

- e .
1. » Nwork » STL

<[4 |[ m=sn o]

s >
- T W
o T
| SE

K9

Ay =

SIR T T

BT
S -

ke-dsh]

e

i

| %2 dianche.STL

2022/5/10 £54...

Fidesys model file

3 043 KB

1

> E wm
> B

SFE(MN): dianche.STL

=

067-20
3. {E Unit A3 £ 538 1 S AL s W B LB G
Ja =AN TR RRSS, A m), Rl Accept.

Dimension A &~ 12 S A UM

CAD file converter
Dimension ; : =
x (224131 |y [17.72812 |z [|a59162 |
Unit . Z
Meter| - Multiplier ‘ 1 ‘
OTKpbITE daiin STL Accept
& 067-21

S UM BfF B s Bl — MR ASR BoR S NR U, 5 80E ST
— 5, A RAF* img #E X OCHRIT]

HHTTIE

@I uaman--vm. o @ n
DeBET 860 BL2GE et i e [

D&% -~ jf, FETXEUY Y AL S LA

B Object . @ 8
=8|+ 8| "maRe[Torwr go@w/[E /v )

e

e [ Conmert

067-22
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%. STEP #= IGES X 4% %

UM LRI R T —AHTH# STEP M IGES &0, EMH B
cadtoumconverter.exe, {7 ZZHERIH],

1. i£4T CADToUMConverter, 7 Select File, %3 A f—1> STEP 5{# IGES 1%
A

© 757

@Qv‘ . » N_work » CADtoUM
HEER v RS

[
v ! 4| [ 222 captoum ol

= 0 @

Tt Lg% i BHAR =t Ho
B T ¥ cheigs 2022/5/10 E58...
L]
sl BEARTE
L9

Fidesys model file 52 710 KB

m

=]
2 B
Si=0

) ok

ol RETE
d BF

1 R

STAEE(N):

kGiES (‘.igs;’ié;s)
STEP (*.step;*stp)

067-23
2. riili Load File.
/ UM Converter | = ‘\
File path:
C:Wsers\Administrator\Desktop\N_work\CADtoUM\che.igs
l Select File Load File
067-24

3. EFEJUMFEESEL, SR )5 i Get dada from file.



Lq‘ universal e T(mgsuan
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( UM Converter E\

Import parameters:
Select discretization level:

| Get data from ﬁleJ

067-25

4, EFEIEMEAL, £ Export to UCF file.
( UM Converter u\

Save parameters:
Gabarits (meters):

L) ;AWTB(V) 'm_] H@) {4720307

' Dimensions:

Meter v | Factor: |1 1

["|Separate object onto parts: ‘ Export to UCF file ’
—

[ 067-26

5. i ST EE TR EARITIT B3R5 1 uef 30, fa fRAF*.img 4% 703

PERIH]

e Ol T
DeBEF B0 BLITH e — =
TR Z - A xiTBEBYYRLESEA

W a4 S Sbermry G /2 D E

=8+ a8
C

067-27
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JEB: WHREFE T Separate object onto parts, H4-FA UM J7 il 42— F I E1E

—
P B%2Sn o o o -
[E FESAXTITRBEVY W AL SLEAN

i alk Sy 98w [E e/ [@F

gl

%
aseaaal

;B

T

%

saaaaaae

i3

i

v
T o

i
|
#

067-28

7+ CADLook # 32

CADLook & — 158 =75 CAD B A B AL {4 . UM 7] DUEBh & N — 1k
BAH JUALR, S #; STEP. IGES. X_T A1 SAT k& .

1. i# M CADLook ‘& J5 Mk N4 % CADLook Viewer/Translator, Z3E47 )5, M
HE Mg 15 KR

2. iZ47 UM Input, %#3E5 Tools-Options, 1%Efi~iXE CADLook HIFEF 1L

“Paths 7|General | Libraries | Bug reports |

] Working directory | Delphi I Subsystems I Search pathsl CADlook |
Path to file CADlook.exe C:\Program Files\CADlook\CADlook64_V22.0\CADIook64MT. e!_l
& 067-29
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3. sy TR EPREE B 5 Tools-Data import via CADLook.

File Edit Object Add Tools Help

DeRE® 3B B
asb)

SolidWorks...
Inventor...

KOMPAS...

Files *.3DS and *.ASC...
Files UM CAD (*.UCF)...
Files *.STEP, *IGES...
Files *.STL...

Data import via CADLook...

067-30
4. 1 CADLook SZHF LA Al M S0 fF
@ [™ ™ S o . - ==
OQ ’ 1) » N_work » CADLook B AT W e T , v:I‘AL-H f‘ngADLook pf
/R~y R =y Al @
- = s i BRES #m H
B TE | ¥ zhuanxiangjia.stp 2022/5/10 258..  Fidesys model file 3 286 KB’
o =m
] BEERE
& 067-31

5. FERAH ST T A B LR

(5] Conversion options

Click "OK" to start the first stage of conversion.
Wait for the message "Hit OK to terminate”.

The first stage might take several minutes.

Accuracy of triangulation Accuracy of edge mesh

p.45] B 0.60 B4

067-32
% 275 W
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6. miifi OK, HuaF#k.
CAD file converter - X

Dimensi_on
X |[3.48071% |Y  |0.9984502 Z 3.37

Accept

067-33
7. e UR, midr Accept, HAIREJLATEA G UM, JEE23RECAT G IFHRAE 5 AT
NRRTRET e e fRAF Iy img % A SCHHRIAT

ENUM - Object data input -
3] | [ compsrent [ssten | o0 | e

DeBEHF 330 B2 G 3 | [
% U FELTITHERY W LLSENR

MR 7 -~

18 Oljet

v R -
T a@a tSdrmr 90eW@E e wR )R T SRR
c

Paressn

067-34
FeRIIREE. WU B OBAT IV B SR, SIFRIEEB AR B R S H
X ERERHRITS, SNUARRK.



. Tongosuan
) [t i
068. Hf{E B B AR e B RIAAATIC SRS A3 2ok E B IE A A

PR?

UM 32 75 SRR IR AR A . ek e X —ShRic s, ARG R A St
FIRHEIE R . BREHEWN. XTT UM BTNk, 7525 MHBRESA —4 Points Frs
Tl EIXEAPLUE R ZANPRC A, 10 HIX S S Akbr vl LS EUk . 28611 068-1:

Nane + B E
Comments/Text attribute C

I |
Oriented points Vectors 3D Contact
Parameters Position Points

@+ 2@

Name X Y z

Point 0 0 0
Point 0 1

A\
N

BE. WA FAEE O T ARNERE ¥ LIRS skt

el R ICRIRE dides LY EESE TN - BRSNS

[ 068-2

# 277 M
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AT e R TUH, — ARG 1, SR AR e, Kbk
s BN b1 CRIbsic s, BEEDEFRAE N E 068-3 IXFE,

t i
Tl

& 068-3
By, mE—F, FRFE A Sk S AR AR N B S EU JT R R Ak .
e +@E -

Body1: Body2:
=3 et -l
Type: | € Rotational v
Geometry Description  Joint force
Joint points
Base0 Ty
| el el ]
Body1 %
[o €L ][z £
Joint vectors
Base0 axis X : (1,0,0) v
O O —
i
O R —

068-4
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XF T WIS NI, BT RO 770 R BeE A TR s b, R Ta 5 Sk
FEPRIC AL

Wk 068-5 Fin—ANE T, KN 0.2m, ¥4 16 4y, HItid£A 0.0125m. ik
BT DA A S BRI 5 2 /E A Interface nodes, 11513 W R FIABKRANE =0/, i
Uﬂzﬁmﬁﬁ%ﬁﬁﬁ IXLLARFR, %Afiﬁzw% %‘uﬁz@]ﬁ“ﬁ BRI JIFAAE (F=k*4x) .

| Twe: | Lnex FEM subsystem
Comments/Text attrbute C

068-5
X, RATAFEE) AR ff T H, RS ALSR, #IEWT:
Boay1: Bodyz:
|5ubs 1.plate _v_j“BaseO ﬂl
[] Autodetection
Position Description
Body 1 Body 2

[&» Visual assinnment

/\ /\/

Ti Select node in window
X Select interface node...
y Select from nearest...
z: Find node...
Dntakinn

[&] 068-6
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1% F¢ Select interface node, EH HAr &, s OK, FEFHtH3IET T AEHET AR

/ D Autodetection
Position Description

Body 1
Select node of FE-mesh X ¥ [Dady2

% Visual assignment
List of interface nodes: .

x: |-0.0875 €|
: ode 79 (0 f:. ' n ’o u.n o |0.0875 C|
4. Node 289 ( 0.088, 0.088, 0.000) 5 !0 C]
v ]
| g
ol 2

Shift after rotation
x: [ C]
i | :
z l CI

oK | Cancel
068-7

HSE, UM A SCRAEAT R S Bt s 71, A JRBR T Interface nodes, %51 T H B
AL (Select node in window, Select from nearest A1 Find node) #E 7] UL KA ik

Body 1 Body 2
128 %
Select node in window
Select interface node...

Select from nearest...
Find node...

ol

068-8
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TERR N, tn bR s ¥ PR (AR T T )RR, o EOR LU

EIN G X o TR, BUTEESE R BAT A . R RIE N, BRI 068-
9 Frono

[ 068-9



L)) uversal Yt
069. T RAEZEM BE X UM K B3 ?

PIAETHT, UM B RAT T —A 48 UM Scene FIfHR, FT-H5BI A P i 0@ B 10 07 5
Wste GARBERME T D FEE R R E, ﬁHFTu[ﬂL EaLEE

069-1

I, At SR P B B 5 SCERAF ORI R M . A8 — ATy B il 1 K
FA HREARRE

1. MW P REECE W 3B i) UM 344 EFEF 1 UMSceneCollection.exe 3471 /%
2, R (UEH RO M B 3228 UM BRI EE B 3% “C:\User
s\Public\Documents\UM Software Lab\Universal Mechanism\9\Scene data’ 2. iz47 3DSm
ax /¥, AL T“C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\
Scene data\Samples\Skoda_Yeti\Autodesk3dsMaxModel” H 3% T ff) Skoda_Yeti.max &7,

(JE: AH{#EH 3DSmax2018+ Easy Ogre Exporter, A% Blender. Maya. COLLA

DA. MilkShape 3D 5 Assimp /&2 ##.)

069-2
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3. B IR RA R, BRIV LE I N—A EE g PE IR,
HEAMEGE O SAR, L% Convert to | Convert to Editable Poly .

069-3

4. BESE, EUIEIE O RG], S Attach.

069-4

5. ARERIRSEHEHAD =%, AR E D, 1EZE 069-6 WE .

069-5

% 283 W
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® Match Material IDs to Material oK
Match Material to Material IDs

Cancel
Do Not Modify Mat IDs or Material

v Condense Material and IDs

069-6

6. & FEukE 069-7.

069-7
7. E#E 3 SE H File | Export | Export, 15E —M#E (AT IREFRF), 1EFF Ogre Scene
.

3 Select File to Export >
History: C:lUsers\24618'PocumentsSdsMax\export

er: I - & ¥

#Es
EESEESSEENTA.

Fie name: mycar

Save as type: Ogre Scene (*.SCENE)

069-8
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8. EF Ogrel.8 filiAs, %15 069-9 WE, miifi OK.

Easy Ogre Exporter version 3.21 X

Basic configuration

Ogre version Ogre 1.8

Resources prefix

Materialsub d
Texture sub di

Mesh sub dir mesh

Program sub dr

Advanced configuration
System

¥ Y up axis
Meshs
Use shared geometry (not supported by all cards)
Generate LOD (Level Of Detail)
¥ Build edges list (used for stendl shadows)
¥ Build tangent (used for shaders)
Sphit mirrored
Spiit rotated
Store parity in W
Materials
Pixel lighting (CG) | All materials (3 lights)
Convert textures to DDS
Maximum texture size for DDS
Number of DDS Mipmaps
Animations
Resample animations with frame step
Misc
¥ Enable logs

Bastien Bourineau ©2016

069-9
9. fEFRE HR AN 7 —Le eI, T3ATH KIS S 47T bitmap. material
1 mesh =344,

EE§E » DATA(D:) » TestModel »

program

-| easyOgreExporter.log
Il mycar.scene

| Ogrelog

069-10
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10, e —/ N3, . mycar, ¥ bitmap B FTAE KA. material 1 mesh 314
Je B SRR B SO TR, B R AT BSOSO I . iX B, FATTHS material

,
AL ) ~ % : mycar.
=z mycar.material - i35
RES » DATA (D) » TestModel » mycar s €) W0) E(V) WEH)

-l

material "Material_31"

- technique Material_31_technique
w‘/ - pass Material_31_standard
| {
bump.jpg opacityjp ambient 0.588 0.588 0.588 0.07

diffuse_whitejp  front lefumesh  mycar.material
s

~d

diffuse 0.588 0.588 0.588 0.07
specular 0.693 0.693 0.693 0.77 163.2
e 000 0.07

scene_blend alpha_blend
depth_write off
vertex_program _ref vsLightGEN
{

}
fragment_program_ref fpLightGEN
{

}
}

)
technique Material__31_basic_technique
t

scheme basic_mat
pass Material_31_standard

Bient 0.588 0.588 0.588 0.07
diffuse 0.588 0.588 0.588 0.07
specular 0.693 0.693 0.693 0.77 163.2
emissive 0 0 0 0.07

scene_blend alpha_blend
depth_write off
3

069-11
FiC 44T+ mycar.material S {4, K15 ambient. specular £ emissive [H{
A EE N 0.

7| mycar.material - i2E% — o x
STEF) W) BEN(O) FEE(V) #EIH)
material "Material__31" -

{

technique Material__31_technique

{
pass Material__31_standard

{
mbm

0,588 0.588 0.588 0.07
| specular 0 0 0§0.77 163.2

emissive 0.07

scene_blend alpha_blend
depth_write off
vertex_program_ref vsLightGEN
{

}
fragment_program_ref fpLightGEN
{
}
}
}
technique Material__31_basic_technique
scheme basic_mat
pass Material__

{

0.07
diffuse 0.588 0.588 0.588 0.07
specular 0 0 0§0.77 163.2
emissive .07

31_standard

scene_blend alpha_blend
depth_write off

& 069-12
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12 FE AT UG B SO 44 A7 IR RS %45 mycard o

| *mycar.material - iZE® - (m] X
HF) RE(E) BX(0) FE(V) BEH)
} "~
}
}
material "Yeti_mat*®
{
technique Yeti_mat_technique
{
pass Yeti_mat standard
{
cull_hardware none
cull_software none
ambient 000 1
diffuse 1111
specular 000 0.9 175.95
emissive 000 1
vertex_program_ref vsLightGENNORMO
{
}
fragment_program_ref fpLightGENDIFFONORMO
{

}

param_named normalMul float 0.05

texture_unit Yeti_mat_Diffuse#0

{
textur@iffuse_white.jpg
tex_coord_se

colour_op modulate

}

texture_unit Yeti_mat_Unknown#1
{
texture mycar/opacity.jpg
tex_coord _set 0
colour_op_ex blend_manual src_texture src_current 0.14
colour_op_multipass_fallback one zero

}

texture_unit Yeti_mat_Normal#2

{
textun{ m;car/ Lumpjpg

tex conrd set 0
g5917, 197 100% Windows (CRLF)  UTF-8

069-13
13. Eiil“C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\Scene
data\Samples\User objects” %1% T ] SampleUserBase.xml 4K, 5% mycar 37
JE, HEr4 A mydata.xml,



th

universal e Tongsuan
=] 55

mechanism

BIé > DATA (D) > TestModel 1) mydataxm! - Z8% - o X
P i XGF) WRE) WO) FEV) WAH)
g <?xml version="1.0" encoding="utf-8"?>
2022/5/19 17:54 H <Base FileName="SampleUserBase.zip*>
2021/2/2 229 % <Group ID="20000000" Name="User Group">

jec Y

<MeshFileName Value="Skoda_Yeti/skoda_yeti_ 20000001 mesh"/>
<Position X="0" Y="0" Z="0.83"/>
<Rotation X="0" Y="0.707" Z="0.707" W="0"/>
<Scale Value="0.027"/>

<Material Type="smtSubMaterial”>
<SubMaterial Name="Material _32_20000001" Index="0"/>
<SubMaterial Name="Material__31_20000001" Index="1"/>

</Material>

t Name="Maple” Description="Maple* ID 0 *otMesh* >
<MeshFileName Value="May maple 20000002, mesh"/>

osition X="0" Y=
Rotation X="0.707106 b % 0" Z="0" W="0.707106781186548"/>

Scale Value="04"/>

</ )tm‘(!
<Object Name="Bus_Stop_Sign* Description="Bus Stop Sign* 1D="20000003" Type=
AeshFileName Value="Bus St 3
<Position X="0" Y="-0.215"
<Rotation X="1" Y=" ¥
cale Value="17
Material Type="smtBitmap" TexturefileName="

“otMesh*>

ject Name="Grass" Description="Gr
ve="smtMaterial® Name="G

</C ll:J(« t>

</Base>

BaG E 15 100% Windows (CRLF) 7% BOM &5 UT

069-14
AR EE T =AEM, BAOTRAEE A, B AFRAT 5 K 069-15,
R ] M R 4 FR 75 5 material SO B ——XF B, 55 7%>20000000, FH-Af fRIfE—

Bl » DATA (D) » TestModel » mycar

| 3 mydataxml - iZH$
ame | REF) REE) WIO) BWV BN
- ” — £ — <2xml version="1.0" encoding="utf-8"2>
bumpjpg  diffuse whitejp  front lefumesh  mycarmaterial  opacityjpg - hie PN
9 | <Group ID=[30000000] ame-'MyGlou

j Description= 'Skoda Yeti* ID= - Type="otMesh">
<MeshFileName Value=|mycar/front left. meshf/>

<Position X="0" 0" Z="0.83"/>
<Rotation X Y="0.707" Z="0.707" W="0"/>
<Scale Value="0.027"/>

a <Material Type="smtSubMa e
<SubMaterial Name= m Index="0"/>
<SubMaterial Name={Yeti_maff Index="1"/>
</Object>

</Group>
</Base>

& 069-15



m‘ universal 0 T()n"suan
mechanism g

15 R 3CAF % myear 546504 zip #6530, HEap4 0y mydata.zip, 5 xml SCFF—E, XFE
FATHAN R TS DRI E E LEME.

358 > DATA(D) > TestModel

9 30 s 1 KB
2022/5/19 18:31 WinRAR ZIP [F4&... 1237 KB

a mydata.zip - WinRAR
MR ®SO IE(S) WEEXO) TAN) BWEH)

SaBLUYMIO R 4 ¢

B ORER M =227 ne EE | AEES IR EREES

® IQ mydata.zip - ZIP FEEE, REIVINA 2 149 396 FF5
28 \ TN RSN 2E #EaIE) CRC32

mycar A= 2022/5/19 17...

2| mydata.xml 1 mydata.zip SC42“C:\Users\Public\Documents\UM Software

Lab\Universal Mechanism\9\Scene data\User objects” #1452 T -

izl >|Windows €) » BF » 208 > B > UM Software Lab » Universal Mechanism > 9 » Scene data » User objects l

2% - s
A 71 mydataxml XML 324

B mydata.zip WinRAR ZIP Z48
* g .

|=! versions.txt A
*

o

17. Eiill“C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\Scen
e data\Samples\User objects” 1% T ] SampleScene.scene 1t 3|“C:\Users\Public\Docume
nts\UM Software Lab\Universal Mechanism\9\Scene data\Scenes” %12, E4 N MySc

ene.sceneo.

LEEEE > Windows (C:) > B~ » 28 » XK » UM Software Lab > Universal Mechanism > 9 > Scene data > Scenes

I | MyScene.scene I SCENE 37{¢

SCENE
SCENE
SCENE
SCENE
SCENE
SCENE

| demo Road sign pack.scene

7 demo Street element pack 6.scene

(5 [N

!| City scene.scene
/| Railroad Industrial zone.scene
| Railroad Industrial zone 1.scene

o () |

| Industrial zone.scene

[ |8

ndustrial zone 1.scene

emo Road pack 2.1.scene
emo Road pack 2.scene 3
.| demo Road pack 1.scene 10 KB
¢ /) demo Trucks and trailers.scene 2 KB
7 demo Tree pack.scene <B

069-16
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18 FHICHAATIT MyScene.scene XA, X5 H T 28, AEIHRATR &

FBEE > Windows (C) > AR > 27 » 2EXE > UM Software Lab > Universal

&%

1| MyScene.scene
7 demo Road sign pack:
) demo Street element pack 6.5}
) City scene.scene

7 Railroad Industrial zone.scene
3 Railroad Industrial zone 1.scene

T Industrial zone.scene
) Industrial zone 1.scene
] demo Road pack 2.1.5cene
7 demo Road pack 2.scene
) demo Road pack 1.scene
¢ [ demo Trucks and trailers.scene
| demo Tree pack.scene
) demo Suburban house pack.scene
| demo Street element pack 5.scene
) demo Street element pack 4.scene
) demo Street element pack 3.scene
7 demo Street element pack 2.scene
T demo Street element pack 1.scene
" demo SceneCenter.scene
1) demo Road signs scene.scene
1) demo Industrial bulding pack 2.scene
) demo Industrial bulding pack 1.scene
7 demo House pack 3.scene
) demo House pack 2.scene
1) demo House pack 1.scene
) demo Cars.scene
7l demo Bushes.scene
7l demo Building pack.scene
) demo Road pack 3.scene
| Railroad through village.scene
7 Railroad through forest.scene
1 Road through desert (right-hand traf...
) Road through desert (left-hand traffi..

19. & E UK 069-

B8 > Windows (C) > BF™ > 28 »
&R

| MyScene.scene

] demo Road sign pack.scene

7 demo Street element pack 6.scene
7 City scene.scene

) Railroad Industrial zone.scene

T Railroad Industrial zone 1.scene
T industrial zone.scene

) Industrial zone 1.5cene

'_31 demo Road pack 2.1.scene

7 demo Road pack 2.scene

) demo Road pack 1.scene

]l demo Trucks and trailers.scene

T demo Tree pack.scene

1) demo Suburban house pack.scene
7 demo Street element pack S.scene
7l demo Street element pack 4.scene
) demo Street element pack 3.scene
7 demo Street element pack 2.scene
7 demo Street element pack 1.scene
7l demo SceneCenter.scene

"7 demo Road signs scene.scene
BSOS AT RN RS L DI

L=t

2021/2/2 2:46
2020

DR
187 ‘YEEAE\

paEm
2022/5/19 18:35
2020/12/20 22:38
2020/12/27 22:40
2020/12/26 21:13
2020/12/16 17:25
2020/12/16 17:24
2020/12/16 17:24
2020/12/16 17:23
2020/12/11 23:30
2020/11/25 14:31
2020/11/25 14:29
2020/11/20 18:24
2020/11/20 18:24
2020/11/20 18:24
2020/11/20 18:23
2020/11/20 18:23
2020/11/20 18:23
2020/11/20 18:23
2020/11/20 18:23
2020/11/20 18:22
2020/11/20 18:22
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3.9 3 Scenedata s Scenes.

T MyScene.scene - 8%
XAE SEE EUO) BBV wDH

Scene =is | <?xml version="1.0" encoding="utf-8"?>
scene s | <Scene Description="Sample Scene®>

SCENE <EnvironmentSettings>

SCENE <SkyBox Enabled="true” Material="SkyBox/CloudyNoon"/>

SCENE <View Name="CameraView">

SCENE <Position X="20.895" -1" Z2="7.38"/>

SCENE <Rotation X="-0.0848" =0.000880" Z="0.99634" W="0.01034"/>

EMERAID F5 xml AR —E

AFXEE > UM Software Lab > Universal

SCENE ¥

</View>
</EnvironmentSettings>
<Objects>

jec
<Position X="0" Y=0* Z="0"/>
<Rotation X="0" Y="0" Z="0" W="1"/>
<Scale Value="1"/>

<Dimensions X="500" Y="500" TileXFactor="500" TileYFactor="500"/

<Position X="0" V-'O' Z-‘O'/>
<Rotation X="0" Y="0" Z="0" W="1"/>
<Scale Value="1"/>

/>
<Rotation X="0" Y="0" Z="0" W="1"/>
<Scale Value="1"/>

1z

<Object Name="Bus, Slop Sign® ID="20000003">

<Position X="0"

<Rotation X="0"

Y
Y=
/>

069-17

hanism_» 9 > Scene data s Scenes.

7 MyScene.scene - i2E%

XU BE/E WUO) BHV) BEMH)

SCENE i | <?xml version="1.0" encoding="utf-8*?>
scene i | <Scene Description="My Scene”>

scene i | <EnvironmentSettings>

1

scene ¢ | <SkyBox Enabled="true" Material="SkyBox/CloudyNoon"/>

scene s | <View Name="CameraView">

SCENE ¢ <Position X="20.895" Y="-1" Z="7.38"/>

SCENE i <Rotation X="-0.0848" Y="=0.000880" Z="0.99634" W="0.01034"/>
SCENE i | </Views>

scene zi | </EnvironmentSettings>
SCENE i+ | <Objects>

SCENE 324

SCENE 4%

SCENE X% <Position X="0" Y="0" Z="0"/>

SCENE i <Rotation X="0" Y="0" Z="0" W="1"/>
SCENE i <Scale Value="1"/>

scene =+ | </Object>

SCENE X%

SCENE 4 | </Objects>
SCENE i | </Scene>

SCENE zi%
SCENE i

crenE i
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20+ 1217 UM Simulation, T HATE—MER, SR 5L Tools-Scenes, 17 UM
Fi st s s,

(8) UM - Simulation - i software
e Analysis Sconing [Todls Windows Help
( Animation window... Shift+Cerl+A Y o || Anmaton window ~ it
228 ® A R M i e mEaDe e , b oms |
D Y5 5 W Grephical window.. s m

Histogram... CrrlsH
Text editor... Cerl+Alt+ T
Time history editor... o
Wizard of variables... Crl+M

List of variables... Crlsl
List of calculated variables...

Table processor...

Symbolic calculator...

Orientation calculator..

Coordinate transformation... Cel+T
Statistics... Crisl
e ok va T X —
Tables for sir springs.. <

Raitway wheel and rail profile editor... Ctri+P
Rail profile generator...

Irregularity editor... >
Track state estimation...

Macrogeometry editor... >
Switch...

Analysis of wear of railway profiles >
Interface to Fire...

PBS analysis >

External library interface...
Wizard of export...
Run block editor
Durability wizard...
Materials..,
Curve editor...
Convert IGR-files to SGR-format...
Sensors...
Ray sensor monitor
Beacon monitor

& 069-19

21. M UM K375 8 25 ik $f MyScene, 75%#-Make the scene active.

=rETE]
*Gle ®ew|
b| "I RS 5
Active scene:
o active scene @ © @
e OanS. Dezcipton Karanor A [ Name Descipton
demo Rosd signs scene. scene C:\Users\Public Documents|, . mycar Successhdl.
demo SceneCenter C:
g
C
ybo> C:
C:
p
dermo SkyBox 08 lce river skybox C:\Users \Pubic Documents, .
C
‘demo SkyBox 10
1 «fences C:
2 S
3 -rosdel.., C: |
-benches  C: I
~trafic.. C |
~nbbs... C
demo Suburban house pack House pack. C:\sers\Publc Documents,
demo Tree pack. Al trees C:\sers\Public Documents!,.
‘demo Trucks and tralers. Stat trucks and tralers. C:'sers\Public \Documents), .
@ |
Industrial zone 1
Industral can (=
MyScene s ~sersiPubic Documents},.
T, scene s
e e
Rairosd through A
Raioad through Show file in Windows Explorer Public\Documents), .
Raikosd tvough Copy file path to clipboard i Docments),..
Roed oh. C Il
v
< >

& 069-20
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22, WORBEE XM a)E, shmdE 0 ERaE 069-21.

Ll S KO Ko |53}

=]
- SSPE e ww @ [T Scomee Miyscame

8 'a ™y

069-21
FEUAR R, XEGRIFASHF R, RATE UM Sensors fik, ARl
BN I3RS A AV DA s e S RN RSN E Y

niversal
mechanism
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B AT DL 1 37 e o B 25 R0 35
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1Ak, UM Quick Track FEERSEFRAEE S TR A TIRESCILA, BE B ks EEIEN L. 41

PR BUBLATTE IR o

5 Animation window l",{ﬁffﬁ
CIEREE AR E I T -

069-24
B A1/ UM Scene A1 UM Quick Track #i5, FIiE07 5B AT EINIE R, WOE 15K
e
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070. e Tk Af th i 8601 Ak 580 P A 19 57 T 49 2

WATEM T UM BAFRT, 20 T ESNINBTIEAR, TN S RG] 5y
Bro vk, JEEEAIE R ST AU CRIE SN Z2 1 A4 1 ] FH ) G T LE

DUNNABITEE UM AR FME 11 3, B S% . BT s i ROEE DL
TILANHEN:

1o SPTAR AN sk, FRATIRR BB A ST SOR B INRR € AR, SRS 7
BEES CREO B — /N FHI T i — AN B 7 [ B sAhi s, HAR L) FEG
B (B4, BDARRRETTER SN, ZREEALSENHNIEEZES). B, %85
RIGVEM Craig-Bampton M ERGVARIIA, FINERY F2 M. W’ 070-1 Fiw,
(a) ZHFRE, (b) ZIEHIM,

S
X

(a) HRHNFATRIRE

(b) EMMAETRIRE

070-1 IEFERE TS
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K 070-1 H P MR 8 T SRR BT B, AT R A 3 TEE HE. K
070-1 (a) Kk 7 PINFHEAT AL 285 Hrp— AN i X Ohel Z B sz 782 ki 58
PRSI, BRI RS . B0 9 5 2 ¥ X B IALAS & (R IR Z fiies (WIikis
2, RO REAE s A HEE, Pro e sl 1 A REBIE XA R ede . 18] 070-1 (b)
TR T PUAS T s, ) AR 55 i s

2. £ UM ¥firf, Bidiehid 77 AN BT AT S 7088 R BEROINAEAT FROTIR B I i o O
TRERMERE I, BBCEFRXEE S AERKE T RAEAFE TR (G d TRt
A&y, Hih PR, S AE AR, NG AAGEAC TR, 255N AR nEN,
T el S RO D o« ST SRAE A RS2 M B R T S O R B R R A A . 3R
IkFE R 070-2 ronfItE oL, — A HserR e s AE AR, DA 2 il — A2k
YE e e o AR KRR [ BRI R AL 2> (i oo N AR AR 0, (H TSR LT R
BAFS AW, AR & s R B, At B B A A I RE e ixt
7 B B A A . 0 SRR S b BRI 252 BB IOHLAE , B4 X A T AR
HE X ERAGEN . 4 7 IEH AR R, R5 B SEAR AR R AT D Ab
e RS I SR 6 N E B

070-2 SAE| UM K384 {K
3. E—%WENRERERTRIXR . Filtn, wRHA% (0 BHED Sk EE 070-2
HHIRIAR A A R (RPN, ROKE Bl S B AT AU B R iEsE, R — BRI
CRBRE] T3 H B .

4 FESBR LRET, %ﬁ%LmEﬁ%ﬁ%EL HEAEAE FH R R S X kA 1
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WAt WA T T, KA REZ W R BRI E L.

5. MRS A 6 NE BB, W EWE TR ERIEM AR, HERAT
PRGN EAL IR

6 N SR G ) ST T A L (AN BE R KA, )4 304t R b Il v e (v
X R IR A5 A T EEREAT X, T KR S AR N A D

N, FAIEE AT AT UL . Wl 070-3 Fras, AT R G 43 - T R A
&

Slider

/;izjwe " e

070-3 BEAZMAFHERREA
IR, SRV W 2y ) R B P e B IR RN AR PR
S AR AT oy, B A ST R NI ELAE 5 S [ AL

e i
o
e
=
=N

070-4 SEfARE TR RIS

I SRVEE AT R SEAR BT NT, R BN A B B R R E 2R (R
HENIAL) .

NHEEL ANSYS Jufil, AU e A R RAT 6 AN E B, JF HIEE A X ok
%77

TiE 1 RERMART AN B AR BRI R AT SN H B, R
I MASS21 $i7t. i rAIHE S B T A AR NZ AR H /D o A IRTT RIS
AR RTCIR, PR A LSl Bl S RT3 B A . i, 2
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IESK i

£ ANSY'S HA] DX FER LB

GUI #E:

Preprocessor>Coupling/Ceqn>Rigid Region

APDL fii %

CERIG,MASTER,SLAVE,UXYZ

Horf MASTER F& E795 5 CFHET 50D 1995, SLAVE T Rl GEF R — 4IRS /O
KI5, UXYZ Zo-Ma iAol B . sk, Fmel BAER] CE &8I LT 12,
IXATE ANSYS HI P AT VR IR

n_ERE,  AEIEAT T BRI O ARSI — AN R, 2 SO I, AR TINING)
HRITREAR BV —DRITEX S O A2 SR EITI 9 N1 ), A 070-5 Pir .

070-5 BHRuRAIMIMEX
K FIRER 7%, 5 SCHEAT B A9 3E 22 o 1) 57 180 1 s AR DX, &5 SR 4 070-6 Fra
a) FEEFL A A — N1
b) 5 XN R IT;
) LR AN A R T (8 BT R 2R R

070-6 [EFLAAIRIH X
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Jk 2. ERARET

R BT IRRE FR NI R G . /E ANSYS 1, 1] LU#EH BEAM4 ZE7AU[K)
Bt RRFEEDN, WIEEE R, &R EAASSFIE e® . T3
TG, WASTE AL S A O R A, OB BTN A 6 B, anEl 070-
7 FE 070-8 AR

& 070-7 iBHRIRHIRE T

& 070-8 EFLARIRE T
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