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Advanced Rotating Machinery Dynamics

ARMD has been proven effective and accurate
in the design, analysis and trouble shooting of
rotating machinery by machinery manufacturers,
equipment packagers and end users around the
world.

ARMD consists of five main modules:

Rotor Dynamics
Torsional Vibration
Fluid-Film Bearings
Rolling-Element Bearings
Lubricant Performance
Utilities & Support Tools
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With a variety of features, including:

0 A user-friendly interface

0 Advanced project and file management system
U Graphics/text capabilities

U Inter-module communication and data exchange

All of which operate seamlessly in an integrated
environment.

ARMD is the most complete software package available to help you evaluate any bearing, rotor/bearing
system, or mechanical drive train. Using leading edge technology and a host of valuable capabilities,

w0 ARMD for Windows 6.1 — x

Advanced Rotating Machinery Dynamics

Dynamic Analysis

-l

Rotor Dynamics Torsional Vibration
Bearing Analysis
7 =D 2

@ 9 ." 7\ o @

Yamn" ’l’ “ @g®

Joumal Thrust Tilt-Pad Rolling
Tools

2 @

Lubricant Wear-Ring Aerodynamic Squeeze Rlm

Properties Cross Coupling Damper
Viewers

FFa =

¥ &

2D Plots 3D Bearing 3D Shaft

Right-click for help. Grayed-out buttons are not installed. | Copyright © 1986, 2021 RBTS Inc.




ARMD

ROTOR

DYNAMICS
(ROTLAT)

Stability
> Analysis
(ROSTAB)

Unbalance

> Response
(ROSYNC)

Steady State

> Response
(ROSSRP)

Time
, Transient

Response
(RORESP)

L, & Stability
Maps
(ROTORMAP)

TORSIONAL

VIBRATION
(TORSION)

Natural
> Frequencies
& Mode

Shapes
(TORNAT)

Steady State

Response
(TORHRM)

Time

Critical Speed

» Transient

Response
(TORRSP)

Fixed
Geometry
Journal

N JURNBR
Solver

Single
Case

Multiple

-p Case
Processor

BEARINGS
|
FLUID-FILM
Fixed Tilting-Pad
Geometry Geometry
Conical Journal
HYBCBR TILTBR
Solver Solver
N Single N Single
Case Case
Multiple Multiple
-»  Case =» Case
| Processor | Processor

Fixed &
Tilting-Pad
Geometries

Thrust

N THRSBR
Solver

Single
Case

Multiple
ng Case
.Processor

|
ROLLING

Ball
&
Roller

L COBRA

Wear-Rings
Tool
(ArmdWear)

Aerodynamic
Tool
(ArmdAeroCC)

Squeeze Film
Damper ToOl
(SFDamper)

LUBRICANT
PROPERTIES ™
(VISCOS)




Rotor Dynamic§ROTLAT ™)

Auto Mathematical
. . . . Conyert expressionsg,evaluator
The rotor Qyna_m]cs lateral vibration analyS|S paCkage L=zl Rotor Dynamics (C\Users\Public\Documents\ARMD60\ROTLAT\MotorCompressor100Load-Baseline.roi SlI) = = &
ROTLAT IS a flnlte element based SOftware for File  Edit Options  Applied Loads  Run  View Tools  Window roject  Help
performing damped and undamped natural- [ New (5 Open [ Save % Cut [ Copy (2 Paste | [} System Model || Convert Units |finsert Value: | RIS IO RE!
frequencies / critical-speeds, mode shapes, stability, - Stiffness =
unbalance response, and time-transient response. Tabs et T T o T oo TS [ S D'am;erl —_—— e
. aterials Ements iscs anngs anng Loads peeds | Static estals amic estals prings: Seals ore [|Element Stiffness | Station Moment ease
ROTLAT consists of four sub-modules: ROSTAB, { . : |
. se ’ ser
ROTORMAP, ROSYNC, and RORESP integrated by Namber Tooer lerghh  OD DI 0D2  102|Sfiness TS | Speched Nare  [<—% Element
ROTLATO®s user interface. Thii= w1 11 15| 0] o0 B 00 |Nore | v Properties
the sub-modules to provide a complete rotor/bearing = 2| 1 | O 10| 4s0] 00 O 00 [Nore | v
system dynamic analysis environment integrating the o { 2 | O | 1150| 73108 007 0 00 [Nore | v
. . . . o) 7
rotating assembly with its support bearings, wear- Tool . W 2 | [J | 1150|7310 00 O 00 [Neore v|_ B
. | d . ff t t st t | Stri +N 15 3 [l 75.0 | 877591 | 0.0 2 Shaft Element Selection Summary for Rows 13 - 14 -
rings, seals, aerodynamic effects, support structura p bl w3 1O [ w0 ese| oo et Tonaen = 2900 .
flexibilities, etc. ¥ 17 3 O 1400 | 877591 | 0.0
=- 18 3 O 140.0 | 877591 | 0.0
. . Total weight = 2639.753 kg (Shaft + Disc) -
ROTLAT incorporates advanced modeling features - I= 19 3 | O | 14007758t 00
and capabilities including the following:
Cle Cancel Help
- . . . EW
A Rot_or of various configurations: FEcEr eI
A Solid, Hollow, Tapered & Stepped. : ——
A Shaft material damping. e
A Gyroscopic effects (discs with angular degrees of freedom). [={ soiver options - -
A i i i ‘Dejmvhun‘ Solvers Oplions | Natural Frequencies / Mode Shapes | Unbalance # Steady State Response @]Ap?hd =] Applied Loads B
A Element geometry, stiffness diameter, or element stiffness Predefined Appled
(i.e. flexible connections or plates). e Stzton Type Drecton Load Foqency  Hamomo Phasafnge -
< . . . . - = Enable automatic calcuiation of Radea 5 4 [Time Transient « [Forcein X - 20256.0 26400 00 31147
A Bearings of all types: Cylindrical, Conical, Tilting Pad & B e b Pedestl /housing cor N - i enials] s P 0 -
Rolling Element with/without moment stiffness or tilting-pad B e e eete P 7| 4 [ime Trmwent ~J[Focenx__|- 56625.0 16500 00 94624 =
- Grviatonal bodyfore factors ersieims 2|y P e T BETEEE 0| so0] o0] sl
pitch degrees of freedom. s I e T eerx - IR TN TSI ]
A Bearing models linked to rotating assembly at any station. Lo - sl N = ey 1 T T 5
A Bearings vertical elevation for accurate bearings load el GreduencyIMode] Shapes e lStabilty | ===
com putation of multi-bearing Systems. Solver Options P i Description  Solvers Options ; Naturl Frequencies / Mods Shapes | Unbalance / Steady State Response  Time Transient Simulation
A Springs: wear-rings, seals, aero-dynamic effects, squeeze- e w i e o i S e
film dampers, etc. T e Outpus Optons
A Springs models linked to rotating assembly at any station. Stendy Seesponse arss @ Gy Mite ® Danging Fato Compu il ecuencies and mock shapas whee
< . . . T TEerlEe s O Hertz O Log Decrement the crtical damping ratio is below 0.9]
A Bearings support systems; casing and foundations. Cicel Spesd Viap &] G
A Static foundation/pedestal flexibility (mass, stiffness and e B Gl ot Bety tlp Contmecd Ot |
B dampmg) 9500 HP Motor Driving Reciprocating Compressor Initial Bearing Stffness
A Dynamic (frequency dependent) foundation flexibility. e D e o -0, . Fnal Bearing Sffness
A Discs: couplings, impellers, sleeves, etc. Molor Supportod by 1 JounalBrg @ NDE - Support Skuchwe incuded _— 00
A Moment release (pin-joint) at shaft sta_tlons. °® YY) °® 3K )
A Multiple unbalance forces at any location and phase
orientation along the shaft. “
A External excitations and body forces: sinusoidal, step, ramp | Ok Canee! Help

and pulse type functions.

N
X

o

L
Axial length = 6704 849 mm




NATURAL FREQUENCY, MODE

SHAPE & STABILITY

A

> >

D> > > > D

Critical Speed Map FEMRH’% BEARING STIFFNESS.

Natural frequencies & mode shapes
Damped and undamped simulation

Stability parameters (damping ratio, logarithmic

decrement)

Rotor orbit direction (forward/reverse precession)
Critical speed map

Stability map / Campbell diagrams

Bearing reaction forces

Shaft weight, deflection, centerline slope

Shaft moment, shear, & fiber stress diagrams
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STEADY-STATE RESPONSE

A Multiple unbalance planes/forces
A Various types of external excitations &
body forces including sinusoidal/harmonic
A Magnitude and phase (Bode plot)
A Dynamic forces and moments A
A Vibratory amplitudes and orbits ;
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A Foundation vibratory amplitudes A
A Rotor shape plots (amplitude & phase) i
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(Non-synchronous response)

sinusoidal, step, ramp, pulse and
unbalance

Vibratory amplitudes time history
Rotor orbits

Dynamic forces and moments
Dynamic stresses

Transmitted forces and moments

Pedestal vibratory amplitudes

A Gravitational and external forces: Multiple
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3-Dimesional Presentations of Lateral Rotor Dynamic Simulation Results for Enhanced Visualization & Diagnostics

V.

arious Options of Model & Mode Shape Presentation

High Speed Expander Sample Rotor/Bearing Simulation.
2'Stage High Speed Pinion Supported on two 5-Pad Tilting Pad Bearings.
Operating Speed = 25000 RPM.

Deflected Solid Shaft Model

High Speed Expander Sample Rotor/Bearing Simulation.
2'Stage High Speed Pinion Supported on two 5-Pad Tilting Pad Bearings.
Operating Speed = 25000 RPM.

With Mesh

High Speed Expander Sample Rotor/Bearing Simulation.
2'Stage High Speed Pinion Supported on two 5-Pad Tilting Pad Bearings.
Operating Speed = 25000 RPM.

High Speed Expander Sample Rotor/Bearing Simulation.
2'Stage High Speed Pinion Supported on two 5-Pad Tilting Pad Bearings.
Operating Speed = 25000 RPM.
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