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UM Base

¢ UM 9 includes the new graphical engine in UM Simulation program as a
basic one. The new graphical engine is based on the Ogre library,
https://www.ogre3d.orqg.

— New graphical engine provides 5-100 times higher frame rate

— It effectively supports all modern video cards including ATl Radeon

— New graphical engine uses new navigation. The only mouse is enough
for all basic operations (pan, rotate, zoom). Rotation and zoom use the
idea of so-called ‘instant rotation center’. The rotation center is the point
under the mouse at the beginning of the pan, rotation, or zoom in/out
operation. It makes easier the work with lengthy objects.

Pan Rotate Zoom
Use the left mouse button to Click and hold the mouse Rotate the mouse wheel to
pan wheel and move the mouse zoom in/out the model in a

window

— Accurate detection of 3D coordinates under the mouse cursor

— Video recording works correctly even if the recorded window is
overlapped by any other windows

— Transparent objects are now supported

— List of cameras is introduced

— Image modes (wired, solid, transparent, invisible) are now available for
all model elements, not for bodies only


https://www.ogre3d.org/

e Linear and static analysis

5] Static and linear analysis ===
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| Equilibrium I Freguencies Eigenvalues | Root locus | Linear vibrations | Identifiers | Initial conditions | Options |_

il
8

General options | parameters | Forces |
Equilibrium computation type
@ Solving equations (71 Integration of equations of motion

Automatically compute equilibrium

Set zero velodties

Interrupt iterations when singular Jacobian

[] skip animation during equilibrium computation

| Use equation of 4th order in OR algorithm
Parallel calculation

se threads

Mumber of threads (<=8): 7 ﬂ

v' Parallel computations on multicore processors for evaluation of
natural frequencies are available.



UM Pneumatic systems

A new specialized module UM Pneumatic Systems was developed in
UM 9. The module contains tools for simulation of models with pneumatic
elements in suspension. The following elements are available in the

module:

v' Air springs,

v" Rigid chambers,
v' Pneumatic lines,
v' Oirifices.



UM Automotive

UM Monorail train

WMHcnekTop Mogennpoeanna cbrekTa

WMHTerpaTop | MaeHTHRMKETopEI
Ha4aneHele yCnoBMA I MepeMeHHEIE 00BEKTE | EATY
MHpopraLa | AsToMabMmb | MHCTpYMEHTEI
&8y

TecTbl | TpaHCMHWCoUA | ConpoTHENEHKE | CKaHWpoBaHWe
Cocrae LHE! | HacTpoiki | MHCTRYMEHTEI I MaoeHTidmKawa

[] KoMBMHMpOBaHHEE CHOMEXEHME

Moaens KOHTaKTa
(@ OAHOToYEYHBIA

A multipoint tire-road contact was added. This type of contact model is
applied when the road has special deviations like obstacles, potholes or
something like that. In such cases the tire contact patch may consist of two
or more separate sections.



UM COM Solver

¢ New versions of 32bit (UMComSolver.dll) and 64 bit (UMComSolver64.dll)
of COM solver were developed.

Now the solver supports monorail and maglev trains, flexible bodies and
vehicle-bridge interactions.

[E] Ckject animation: Maglev train | = | & P9 |
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Tools

Load UM object Object loaded:Maglev train

Object status: Maglewv

Animation window Plot window Configurations |ast -

GroupBox2
Time interval (s) 30 Animation step (s) 0.05 Simulation time (s) 0

Pause I

e Examples of use the UM COM solver in the form of viewers of UM models
are added (located in \bin directory on UM9 installation path):
v UMComViewerDelphi.exe - 32bit viewer
v UMComViewerDelphi64.exe - 64bit viewer

Source code of the viewer is available to the users in the directory

C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\SAMPLES\Source\UM COM Viewer
Delphi XE8\



UM Loco/Rail Profile Wear

Evolution

The completely new UM Loco / Rail Profile Wear Evolution tool is
released in UM 9. This tool is aimed at predicting wear of railway rail
profiles.

| General | Alternatives | Rail profile wear |Run | Results |

Wear parameters | Track | Wheel-ail contact | Profiles |

Mumber of iterations 100 ﬂ

Tonnage per iteration 1E06

Width of wear accumulation interval {mm)
Interval of wear averaging alang track I:I []wWhale wear section

Interrupt of simulation on degeneration of profile

Wear section

Start of wear section
End of wear section

Rolling contact fatigue
Save dataset for rolling contact fatigue prediction

Ral  [left -
Mumber of section 100 ﬂ
Save list of variables every 1 A iteration
Wear model
i@ Archard i7) specht () Wear map
Parameters
Wear coeffident (m3/1) 1.6E-13
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UM Loco
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Track | Wheel/Rail | Contact | Forces | Speed | wear |

ol

Left rail

Profile | C:\58C benchmark{UM\DataSet1_56E 1\0ppositeStockRail 56E 1.rpf | %‘
[ Double profile

Profile 2 | (none) _|| =
Right rail

Profile | Mumber of profiles: 102 _ill %
Profile 2 | Mumber of profiles: 112 _ill %

Set of rail profiles

+ C:\S&C benchmark\UM\DataSet1_S6E 1\awitch\Switch\Switch_1.rpf E
C:\5&C benchmark{UM\DataSet1_56E 1\Switch\Gwitch\Switch_2.rpf '
C:\S&C benchmark\UM\Dataset1_56E 1\switch\switch\Switch_3.rpf !

ﬁi C:\5&C benchmark{UM\DataSet1_56E 1\switch\switch\Switch_4.rpf [----------- ST B L
|
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C:\S&C benchmark\UM\DataSet1 56E 1\awitch\Switch\Switch_5.rpf
C:\S&C benchmark\UM\DataSet1_S6E 1\switch\Switch\Switch_6.rpf
C:\S&C benchmark\UM\DataSet1 56E 1\awitch\Switch\Switch_7.rpf
C:\S&C benchmark\UM\DataSet1_S6E 1\awitch\Switch\Switch_8.rpf
C:\S&C benchmark\UM\DataSet1_56E 1\switch\switch\Switch_9.rpf
C:\S&C benchmark\UM\DataSet1_56E 1\awitch\Switch\Switch_10.rpf
C:\5&C benchmark{UM\DataSet1_56E 1\Switch\Gwitch\Switch_11.rpf
C:\S&C benchmark\UM\DataSet1 56E 1\ewitch\Switch\Switch_12.rpf 40
C:\S&C benchmark\UM\DataSet1_56E 1\switch\switch\Switch_13.rpf '
C:\S&C benchmark\UM\DataSet1 56E 1\ewitch\Switch\Switch_14.rpf '
C:\S&C benchmark\UM\DataSet1_56E 1\awitch\Switch\Switch_15.rpf !
C:\S&C benchmark\UM\DataSet1 56E 1\ewitch\Switch\Switch_16.rpf .
C:\S&C benchmark\UM\DataSet1_56E 1\awitch\Switch\Switch_17.rpf
C:\5&C benchmark{UM\DataSet1_56E 1\Switch\Gwitch\Switch_18.rpf
C:\S&C benchmark\UM\DataSet1_56E 1\ewitch\switch\switch_19.rpff-----------
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A double rail model is implemented. The double rail model is used for
the improved modeling switch rail, check rail etc.



UM RCF Rail

The completely new module for modelling of the processes of
accumulation of the rolling contact fatigue damage in rails is released in
UM 9. Module UM RCF Rail allows the user:

e to define the velocity of the accumulation of RCF damage in rails with
the different tread surfaces by using the data which are obtained by
simulation of the railway vehicle dynamics by means of the UM Loco;

e to use the four RCF criteria for modelling of the accumulation of RCF
damage;

e to take into account rail profile wear-out effect on the rate of
accumulation of RCF damage using the UM Loco/Rail Profile Wear
Evolution tool;

e to take into account residual stresses effect on the rate of accumulation
of RCF damage;

e to represent processes of the stress modelling and the damage
accumulation in the rail with the help of graphic interface including
isolines and coloring.

r My
18] UM Rolling Contact Fatigue of Rail - r6Snew_Lrid [E= IS
File  Design Scheme View Help
=A@,
®De® % HIHES[wo- 381 =B %
Information Panel a Damage Stress, MPa
Status
0.156 301.34

Calculation for this rail profile is finished

Cumulative damage sum

0.146 282.51

Rail: left
Mumber of the profile: 10
Contact problem: 1200 of 1200

Overall progress of the calculation
100%

T = 0.007

Calculation 0.088
Time left: 00:32:57

188.34

169.50

0.078 150.67

Tonnage: 10000000.000 RCF criterion stresses

Maximum damage: 0. 1559294656

Predicted tonnage: —
0.058 113.00
Step information
0.049 94.17
Normal force: 118 kN

Contact pressure: 1263 MPa 0.039 75.34
Simulation parameters 0.029 56.50
Criterion of roling contact fatigue: 0.019 37.67
The combined criterion
0.010 18.83
Residual stresses:
e 0.000 0.00
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UM RCF Wheel

The module for modelling of the processes of accumulation of the rolling
contact fatigue damage in railway wheels is renewed in UM 9:
e export simulation results to Excel sheets is added;
e the algorithm of construction of FE model of the wheel fragment is
enhanced,

e the interpretation of the lubrication coefficient is extended.

r B
] UM Rolling Contact Fatigue of Whel - simple_18_100.rcf o] =
Eile Design Scheme View Help
‘E | e,

@D ®® | EBREEm = s % %
Information Panel o Damage Stress, MPa
Status
Calculation was stopped by user 1.000 149.71
Number of the wheelset: 1 0.938 140.35
Cumulative damage sum
Tr==HE 0.875 130.99
Mumber of the profile: 25
Contact problem: 431 of 498
QOverall progress of the calculation
48%
_ 0.625 93.57
; 0.563 RCF criterion stresses #4.21
Calculation
Time left: 00:24:52 0.500 74.85
Traveled distance: 49604.916 km
Maximum damage: 0.5807406469
Predicted traveled distance: 50579 km 0.375 56.14
Step information 0.313 46.78
Normal force: 31kN
Contact pressure: 658 MPa 0.250 37.43
0.188 28.07
Simulation parameters
Criterion of rolling contact fatigue: 0.125% 18.71
The combined criterion
0.063 9.36
Residual stresses:
m 0.000 0.00
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UM Scene

New UM Scene module is intended for creating a more realistic
environment for UM models. UM Scene includes a collection of typical
buildings, plants, street elements and cars. It might be useful for preparing
the good-looking environment for road, railway and monorail vehicles.



http://www.universalmechanism.com/en/plugins/catalogue/index.php?id=29

UM Quick Track

The UM Quick Track module is aimed for advanced visualization of the
railway track for single rail vehicles and trains. The advanced track is
drawing automatically based on the giving track macrogeometry. UM Quick
Track includes additional drawing of the concrete or timber sleepers and
optional drawing of the ballast bed. This module does not affect dynamics of
the system. It changes the visual representation of the railway track. The UM
Quick Track may be used along with the UM Scene for the better cumulative
effect.

Preparing the advanced railway track does not require lots of computer
resources or time. The track is recreated one time on changing of
macrogeometry parameters and it takes a few seconds for a typical railway
track of 1-2 km length.



http://www.universalmechanism.com/en/plugins/catalogue/index.php?id=31

