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Advanced Rotating Machinery Dynamics

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,
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:

: - O
> Rotor Dynamics et ARMD for Windows 6.0
» Torsional Vibration ] ] ]
> Lubricant Performance Advanced Rutatlng Machlnery Dynamlcs
» Bearing Analysis
> Utilities & Support Tools Dynamic Analysis Fluid Film Bearings Viewers And Tools
o
: : | I Journal 2D Plots
With a variety of features, . ey
including: 3 Rotor Dynamics -
.+ 3D Bearing
-
» A user-friendly interface
\_J L
. . = = Thrust 3D Shaft
> Advanced project and file €T Torsional Vibrat a
management system orsional vVibration .
7\ Tiltina Pad Wear-Ring
\’ lniing ra
» Graphics/text capabilities /37 Aerodynamic
Lubricant Properties Rolling Element Bearings k[’g_—/ Cross Coupling

> Inter-module communication

L b :
and data exchange S Vi i Y % /@) Squeeze Film
g { 5) Viscosity - COBRA .,kg, Damper
All of which operate seamlessly

. . Right-click a button for help. Grayed-cut buttons are not installed. Copyright © 1926, 2019 RETS Inc,
In an integrated environment.
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Rotor Dynamics (ROTLAT™)

Auto Mathematical
. . . . Conyert expressionsevaluator
& Rotor Dynamics (C\Users\Public\Documents\ARMD6\ROTLAT\MotorCompressor100Load-BaseLine.roi SI) =
The rotor _dyna_m_lcs lateral vibration analysis package o
ROTLAT IS a flnlte element based SOftWare for File  Edit Options  Applied Loads  Run  View Toels  Window \[/Project  Help
performing damped and undamped natural- [3 New (23 Open [ Save | % Cut [ Copy % Paste | B System Model [L] Convert Units [[insert Value: | BRI RS LRI ERE]
frequencies / critical-speeds, mode shapes, stability, - Stiffness =
. . ystem i
unbalance response, and time-transient response. Tabs —_— Diameter I |
. Materials lements | Discs | Bearings | Bearing Loads | Speeds | Static Pedestals amic Pedestals | Springs: Seals & More ||Element Stiffness| Station Moment Release
ROTLAT consists of four sub-modules: ROSTAB, { - U o
. se ser
ROTORMAP, ROSYNC, and RORESP integrated by MElS Tper Lengh OD1 DT ODZ D2 Sifness e Spooted Name  [€—$ Element
ROTLAT's user interface. The user interface controls = 1wl o1 | O] 1275 4s00] 00 0| 00| O 0.0 [None |v Properties
the sub-modules to provide a complete rotor/bearing E 2| 1 | O 0| 4s0]00 oloo| O 00 [None v
system dynamic analysis environment integrating the o { 2 | OO | mso 73105 007105 00 [ 0.0 [Nore |~
. LT . +2 - 0n
rotating assembly with its support bearings, wear- Tool W] 2 | LI | 150|105 00| 73105 00) L] | 00]None |v]
. . . —==] +N 15 3 O 750 | 877591 | 0.0 0.0 2 Shaft Element Selection Summary for Rows 13 - 14 — =
rings, seals, aerodynamic effects, support structural  Strip ol - —
) ey 15 3 1 140.0 | 877.591 | 0.0 00 Lengch - 2300 rm ~
flexibilities, etc. ¥ 17| 3 | O | 1400875 0o 00 coeze Toeeis (mat) = 22 58731 kgeet
. . =v i : D 1400 | 877591 | 00 oo Total weight = 2639.753 kg (Shaft + Disc) v
ROTLAT incorporates advanced modeling features 8 2= 19 3 | O | 1400872591 00 00
and capabilities including the following:
o Rotor of various configurations: T s
Solid, Hollow, Tapered & Stepped. aTaaren
o Shaft material damping. Mo preject open
o Gyroscopic effects (discs with angular degrees of freedom).| saver options Options T
. . . ! Applied Loads Applied Loads [ ]
o Element geometry, stiffness diameter, or element StiffneSs [T ecpton [ Oper 1 e Froqncic  ode Sepes | rbolanca Respose nmngnsi<WWJ
(|e flexible connections or p|ates)_ Features / Output Control Station Drection Load Frequency PhaseAﬂg\a Start Time: EndTme  Name -
. . . . o~ . Enable automatic calculation Pedestal / Housin " 44 |Foresin Y v 21793 23100 7877 0.0 10000.0 | Compressor Throw 3 ¥ &h Ham.
o Bearings of all types: Cylindrical, Conical, Tilting Pad & © s e s rost [+ 15 e m—-m
R0|||ng E|ement W|th/W|th0Ut moment StlﬁneSS or t||t|ng_pad ® E;hnlssa;ﬂnﬂd";mgff:g:gms ) % 44 |Forcein Y 51633 1380.0 42,508 0.0 100000 | Compressor Throw 3Y R Ham.
pltCh degrees of freedom. Graviational body force factors ®) Static podestal mass.
. . . . Ok Cancel Hel
o Bearing models linked to rotating assembly at any station. HE 00 O e e i : -
o Bearings vertical elevation for accurate bearings load Yo = Natural Frequency (=3 EcE >
computation Of mu|ti_bearing systems. Solver Optians . s Desciption | Solvers Options | Natural Frequencies / Mode Shapes | Unbalance Response [ Time Transient Simuation |
o Springs: wear-rings, seals, aero-dynamic effects, squeeze- N o e P
film dampers, etc. U resporas anls Outpt Optens
o Springs models linked to rotating assembly at any station. © Cporbinte  Danping ko Frrori (e mmee e T
o Bearings support systems; casing and foundations. ;‘Ts.,:mm © Hote ) Log Decrement the aitical damping ratioisbelow | D3]
o Static foundation/pedestal flexibility (mass, stiffness and bl s pecdSastlyllp Concimed OB e
damplng) . o 9500 HP Motor Driving Reciprocating Compressor ™ Iniial Bearing Stiffness 1.000000-07
(@] DynamIC (frequency dependent) foundaUOn ﬂeX|b|I|ty. ﬁﬂﬁf;‘[{:ﬁ’:;ﬂ:ﬁﬁ%ngfﬁli;ﬂgmﬂﬁ;ﬂlw‘N"I—"e&wl-sdmweﬁdsel'kAtmL‘m-plesmﬂmmad-ﬂaseune roi 250000 . Final Bearing Stfiness 2 0000008513
o Discs: couplings, impellers, sleeves, etc. e i e s 10
o Moment release (pin-joint) at shaft stations.
. ; ®  IXX XX 1] ] L B
o Multiple unbalance forces at any location and phase
orientation along the shaft. “
External excitations and body forces: sinusoidal, step, ram G (o] [t
© y p p 3;- Motor — 1 Bearing Support I Compressor ] B

and pulse type functions.

— Axial lenath = 6704 849 mm: -—




NATURAL FREQUENCY, MODE
SHAPE & STABILITY

UNBALANCE RESPONSE
(Synchronous response)

Tl

ME-TRANSIENT RESPONSE

(Non-synchronous response)

o Natural frequencies & mode shapes o Multiple unbalance planes/forces o Gravitational and external forces: Multiple
o Damped and undamped simulation o Magnitude and phase (Bode plot) sinusoidal, step, ramp, pulse and
o Stability parameters (damping ratio, logarithmic o Dynamic forces and moments unbalance
decrement) o Vibratory amplitudes and orbits o Vibratory amplitudes time history
o Rotor Orblt dll’ec'[lon (forWard/reVerse precession) o Forces and moments transmrtted to o Rotor Orb|ts
o Critical speed map bearing and foundation o Dynamic forces and moments
o Stability map / Campbell diagrams o Foundation vibratory amplitudes o Dynamic stresses
o Bearing reaction forces o APl Amplification factors o Transmitted forces and moments
o Shaft weight, deflection, centerline slope 25 : st SR o Pedestal vibratory amplitudes
. . , Shaft Orbits at s Brg-Orbit- N# 013 @ 500.0 RPM
o Shaft moment, shear, & fiber stress diagrams Bearing Locations T O NA 0028 85 RN
15 mmmmm Brg-Orbit- N # 002 @ 3600.0 RPM
Brg-Orbit- N # 013 @ 3600.0 RPM Shaft Vibratory Displacements at MAX Load MAX Speed
’ Bap— = 0.400 —&— Amp@ 6. X-Dir
0.350 —O— Amp@ 6; V-Dir
MOTOR.cmg 0.300 —— Amp@ XD
| Critical Speed Map [’E“"‘* 5 NG STITESS 7% o g 3 x i
i [ 35 % 1 -E' 0 0.150 Amp@ 34; Y-Dir
Mode 4 e T S : 0100 T e % v
o Soomerutne | | * g5 gooof ff —A— Amp@ 41, X-Dir
- Mode 3 _.,_._.-—-—""-'—-_-_-'._ 3 0000 03 8P e = oo f b —B—Amp@ 41, Y-Dir
oo " Miaximum Speed 1 £ om0 b} LAY
H . | 0.100 5
i W MEASUREKENT FREQUENCY AMPLIFICATION  AMPLITUDE -0.150
i L TYPE (CPM ) FACTOR imils Pk—=Pk) 0200
£ Minimum Speed 0250 [
" eMode 1 Amplification 0,300
Factors -0.350
0000 o oo ’ T 0 T 125 1
Brg-Stiffness (Ibl/m) (E+08) TIME (Seconds)
Mode Shape | e | Peak-to-Peak . ORBIT
‘| Amplitude of ’
"' Vibration as a FFT - Motor Vibrlation
'; function of at Support Bearing
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3-Dimesional Presentations of Lateral Rotor Dynamic Simulation Results for Enhanced Visualization & Diagnhostics
Various Options of Model & Mode Shape Presentation Animated Unbalance Response

High Speed Expander Sample Rotor/Bearing Simulation. TSTEIE | Gouiing soeed mave 6000 2000 7o

. ?:nuuuu Tiiting Pad Bearings at stations 5 and 10.
2-stage High Speed Pinien Supported on two 5-Pad Tilting Pad Bearings.
Operating Speed = 25000 RPM.

12 ARMD Shaft Viewer

File View Project Help

Centrifugel Compressor Rotor System Model.
Operating Speed Range 6000 1o 12000 Rpm.
Two fukd fim THting Pad Bearings 4t stations 5 and 10

Bearing

Disk \ ,

I Mesh
7] Eipses
7] Disce.
9] Cornactions

Deflected Solid Shaft Model

High Speed Expander Sample Retor/Bearing Simulation.
2-stage High Speed Pinien Supported on two 5-Pad Tilting Pad Bearings.
Operating Speed = 25000 RPM.

Speed Range 6000 1o 12000 Rpm Range $000 o 12000 Rpm Opevating Speed Range 6000 1o 12000 Rpm.
Tilting Pad Bearings at stations 5 and 10, Two fluld fim Tilting Pad Bearings at stations 5 and 10.

Operi
Two fiuld fiim Tilting Pad Bearings at stations 5 and 10,

Speed Range $000 1o 12000 ating Speed Range 000 1o 12000 Rpm. Operating Speed Aange 6000 10 12000 Rpm Operating Speed Aange 000 1o 12000 Rpm
Two Titing Pad Beurings at stations 5 and 10 Two Mg fim Titing Pad Bearings at stations 5 and 0.

Operi Rpm Oper
Two fiuid fim Tilting Pad Bearings at stations 5 and 10 Two fuld fim Titing Pad Bearings at stations 5 and 10

High Speed Expander Sample Retor/Bearing Simulation.
2-stage High Speed Pinien Supported on two 5-Pad Tilting Pad Bearings.
Operating Speed = 25000 RPM.

Operating Speed Range §000 1o 12000 Rpm. Operating Speed Range 6000 1o 12000 Rpm
Two fiuld film Titing Pad Bearings at stations 5 and 10 Two fiuld film Titing Pad Bearings at stations 5 and 10.

High Speed Expander Sample Retor/Bearing Simulation.
2-stage High Speed Pinien Supported on two 5-Pad Tilting Pad Bearings.
Operating Speed = 25000 RPM. ¥

. 3 .
Operating Speed Range 6000 1o 12000 Rpm. Operating Speed Range 6000 to 12000 Rpm.
Two filg fim Titing Pad Bearings at stations 5 and 10 Two fiuid fim Titing Pag Bearings at stations 5 and 1.




Torsional Vibration (TORSION™)

The torsional vibration package uses a finite- o System ===
element based formulation for performing T et Corogos oo o
. nches enals i ons SCS nngs .
damped and undamped torsional natural o Stiffness
. | All Elements |B|anch 1 Elements |B|anch2EIements | Diameter
frequencies, mode shapes, steady-state and —
time-transient response of mechanical drive Nt Nt Goomogy Taper Length OD1 D1 e Stffness  Damping Inerta
trains. TORSION consists of three sub-modules: M TS ST ol 75 2% s o TIEETINET
TORNAT, TORHRM and TORRSP integrated by ¥ 2 [ p O | 1e0l sol 23 20 i il oa
TORSION's user interface. The user interface - NIENE O | 1of sofz23] s0 00 00| 00| oo
controls the sub-modules to provide a complete = 4| 1 1 200| 30|23 110 0.0 00| 00| 0o
torsional vibration analysis environment. 5[ 1 z L | 150140 LT (! Upj  woj
5 1 2 O 200 | 140 14.0 0.0 0.0 00| 00
Branch
. 711 2 O 15.0 | 140 14.0 0.0 0.0 00| 00
TORSION accepts/imports models generated i g
with the rotor dynamics package “ROTLAT” and o I
has the same advanced modeling features and 0|
capabilities including the following: 1| K
7 D Shaft Weight
. . . 12 L 3 Shaft Inertia (WR®) 10222.04 lbf-in®
o Modeling of multi-shaft/multi-branch systems 13 1 1 O Stiffness = 1.194514e+08 in-1bf/radian
o Coupling torsional stiffness and damping — ] 1] D) ||zotal Tnereia (R*) = 10222.04 1bf-in® (Shafc + Dise)
o Gear tooth flexibility B2 O
o Element stiffness/mass/inertia diameter Branct] | 16 2 | 1 0 == — —
Torsional sprinas to around #2 1 17| 2 3 O 0 [ 200] 32 32| oo O 00| 5500000406 00| 00
°© : pringstog o ' Options ol o ) 40 20 00| O 00 00| 00| o0
o Varlous types Of eXternal eXCIta‘tlonS Description I Natural Frequencies / Mode Shapesl Steady State Response ‘Tlme Transient Response |0u|put Optiunsl 45 45 0.0 D 0.0 0.0 0.0 0.0\
o Synchronous motor start-up torque Brenchi#! Spesd Rangs Optns e >
o Load torques from such equipment as L [fprese
Compressors, pumps’ fans’ ml”S, etC. (©) Computte steady state respanse at branch #1 speed (885.0 RPM} +/ Check for System B ﬂ
o Electrical faults for motor and generator © Compue steady sateresponse 550 RoM ¢ @ 0 Q0 09
o User specified time varying torques :
@ Compute steady state response over a range of speeds as specffied here:
o Many more...
Minimum speed 5400  RPM 2 10 41
1 Applied Torque Tables Manimum speed 13200  RFM 1 1 19
Steady State Harmonic Torques |T\me Transient Torques | Harmonic Torque Impart Fi\esl Speed increment 10 RPM -
Branch Station Harmonics ngilte |mp(;|;t e Table No Phase ‘ - | | : |
1 1 5 1] Marual | | Manual [+ 0.0] 15t Order Exciation @ Station 5 Il o) @ o)
P2 TR PLETERR 2 Steady State Torque Effort 2 = EoR <"
1 1 5 1 Manual |« | Manual [+
4 1 5 1 Manual | | Manual |+ Harrnuer:\c el [r:“"s“,':‘e ‘W__f///
5 1 5 1 Manual |+ | Manual [+ ] o &;75;:‘;0 Eor EH;D 4 s 6 , 8 . 10 " 14
ok | [ cancel | [Cox | [ Heip_|
|Harmochorque Branch Location |Harmonic Order |dimensionless




NATURAL FREQUENCIESY &
MODE SHAPES

o Damped and undamped simulation

o Natural frequencies

o Growth factors and damping ratios

o Vibration mode shapes

o Critical speed map / Campbell diagrams
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\ // // »
| W
A\C
g\
Fundamental
Torsional Twist Mode
6.000
! [ [metiode 1. Com= 20888 0.0000
5 . Mode 8 /| Mode 2, Cpm= 266435 0.0000
00T 7 e Wode 3, Cpm= 30789.6 00000
i 4 e Wodie 4, Com= 314458 0.0000
200 Mode 7 H 3= lode 5. Com= 41564.7 0.0000
! L Mode 6, Com= 475146 00000
4-800 g ; s Mode 7, Cpm= 534552 0.0000
! Mode 6 P i Mode 8, Com= 560481 0.0000
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Vibratory amplitudes (displacement,
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Dynamic torques

Dynamic stresses
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TIME-TRANSIENT RESPONSE

o Dynamic shaft-torque time-history

o Dynamic stresses

o Fatigue life

Sample of synchronous motor-gearbox-compressor time-
transient startup and calculated system response torques.
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T|me Vary|ng eXCItatlonS |nclude_ Torsional Vibration Analysis - Natural Frequency. Mode Shapes & Response

Three Branch System. 1 to & Speed Increaser For Centrifugal Compressor.

» Electrically induced exciting torques, associated with generator and
induction motor operation, can be considered in the time-transient

response simulation module. @ ===
Generator e

3-phase short

n | . Circuit excitation
i

Type 1: 3-phase short circuit
Type 2: Line-to-Line short circuit
Type 3: False-coupling short circuit

YAV V.

Torque (in-Ib) (x 10°4)
Boh o8 e ow o m

10 1 rml:‘s] 13 i
Induction Motor =l
Type 4 Start from StandStI” C:\Users\Public\Documents\ARMD\TOR SION\TorrspV57_Gtype1_3phase_short_sample.TRG 2
(across the line start) o Em#00g
Type 5: 3-phase short circuit at terminals ; 10 ,@,@0@0
Type 6: 2-phase short circuit at terminals =, S X
Type 7: High-speed automatic reclosing £ | € | d I H\ il {\'l [‘Hll{‘l“[‘\HH”l\'

» User torque table (.csv © s m H “‘ H ‘ H ‘ ‘ H ‘ ‘ i ’,;undamemal
file format) representing o 10 20 30 Torsional Twist Mode
time-varying exciting Time (5)
torgue at any location

(e.g. simulation of clutch
engagement).

3-Dimensional Presentations
Torsional Twist Mode

\g




Bearl n S Fluid-Film Lubricated Journal & Thrust Bearings with Fixed or Tilting-Pad Configurations
g Practically any Bearing or Bearing System Available in the Industry can be Analyzed

Journal Bearing — Unloaded Half

\ Showing
L One Pad

Tilting-Pad
Thl‘u§t Bearing

@ 1) Journal
@ Conical

3'3 Thrust | i

P
LY Tilting Pad 3lubricantfeed njzi?fsii?;gg
The ARMD software package has the capabilities of evaluating (6] Post-Processor BN [EEREX5
both fluid-film and rolling-element bearings. Practically any T=mrim Pressure/
. . . . . Sample Problem 6 - 5 Pad Tilting Pad Joumal Bearing. Clearance
bearing or bearing system available in the industry can be Hih Spesd Test Rg Suppor Bestings. Distributions
. . . al v ness INCius L n
modeled and evaluated with one of the bearing solution modulesmodeled 3D View Butiop
SZ?;: |nsg Diameter 35 Pad Angle 60.0 H of Pivot Clearances 50
. Auial Length 25 Orientation Angl 0.0 Viscosity 1.000000e-06
The FLUID-FILM bearing modules (JURNBR, HYBCBR, TILTBR, e T Rotdtiond Speed 200000 Full Mt
and THRSBR) solve the lubrication problem in two dimensions = ATEES A\
eliminating any approximation typically associated with one Shcroll o A eI« — SIS S o T I -
. . . . 1 e/Chamfer n
dimensional analysis or with look-up table methods. cnsas =
. Operating Conditions
o i . Clearance 0.004| Load 5000.0| Load Angle 270.0| Ort. Angle 90.0
Complete performance predictions of hydrodynamic, hydrostatic, S 04| Speed 200000] Grv. Angle 00| No.of Pads 50
and hybrid lubricated journal, conical and thrust bearings
. . . . Min_Film Thick.-» 9.8316E-04 (Inch)| ECC = 0.6344 @ Zngle = 270.00 (Deg) ~
operating in the laminar and/or turbulent regime can be generated. Power-loss > 2.5591Z+0L (HP) | Side-Leakage QF -5 1.7L025400 (Gpm)
Load Capacity --» 4 _9955E+03 (Lbf) | Inlet-Flow QI -> -1.5403%E+01 (Gpm)
Com-pIEte IS 1ly-0il T > 115.837 (D F) :>>> STIFFMESS (Lbf/Inch) I
Simulation capabilities include such effects as Bearing | ST R R CTIE| kXX ; KXY > 3.8832105 1.2255400
misalignment, pressurized boundaries or grooves, Results Tiemomre T et (manny | |limf EEE T eROEMR R
cavitation, surface deviations (structural deformation), e’ | LR T L N e TE TR e
lubricant feed circuitry with specified pressures or systemand jex. Temp.lavg) 186347 (Bee.m) | DN g DYY T 1420308 25913403 Generated
restnctors & Single Case Lube Details - O Ihnedalt\lfalfz:‘]pczd Surface Velocity= 1.833E+04 (Ft/min)| Projected Pressure= 5.T703E+0Z (PSI) ;efi(éf;:j?]Ut
. —_—
(C_aplllary, bt Conttins R N [ ;ndi:id;il P;d Heat Ealar.lce Eezui‘é:qii;;mm For :ON:FiDE{;:gEEE‘:ir:m?tl button is
Orlflce, or Fim Temperaturs 1600 et Grooved b4 R::Elﬁingm:n :t;n:;uc::rrli:ﬁe;—oil Exit Te;i:::;csz:—; 170842402 :d:::F: pressed
flow control | = e 7 [Classical e T I AT T T o
— = = — tamQVEd riangu r e a =3 EI:DS‘I{: E“v ;I: ZIE Eax;I: ZIE 1:; ;EZ‘E EZZI EalaEE
Valve)’ | fowjhee Srooved st | MNon-Grooved | None 5.: :E:fr tr_; Tdnfr tr_; T:fr tr_; T}clin];ha ]:hp) B c;-p::
groove Fug:i?::::;z;w Circular 1 1.7Z47E+02 1.7550E+0Z 1.7853E+0Z 3.8107E-03 Z_.4131E+00 1.1370E-01
geometry |ChamferType Tz o | Rectangular Z  1.6620E+02 1.7120E+02 1.7740E+0Z 2_5828E-03 3.3132E+00 3. 9459E-01
3 1.6167E+02 1.9445E+0Z Z_Z7Z3E+0Z 95_8316E-04 S.Z7Z5E+00 4.0366E-01
and Chamfer Depth 0.125 Non - Grooved 4 1.7454E+02 Z. 2_4009E+02 9. 8.2 4_0:3
Chamfers Chantfer Angle 50.0. Non - Grooved Feeding System L 5 1.8108E+02 1.8€6B8E+0Z 1.32Z8E+0Z Z_58Z8E-03 3_.313ZE+00 3.9453%E-01 W
. Groove Length 04!
cesperPad | 1) Supply Pressure 1500000
Ok Can f)r::n;smarg:(::éf a_; Onfice Diameter 10.0 =H Ok Cancel Help N
[Lube Supply Temperature [




Results include:

» Load capacity / journal
position

> Attitude angle

» Viscous power loss

» Righting moments

» Flow requirements

» Stability (bearing whirl)

» Spring and damping
coefficients

» Clearance and
pressure distribution

» Recess pressures and
flows

» Heat balance and
temperature rises

TaperedLand3Pads.PSO | - X
o |
Caze Supply Side Total Fower Critical Maximum 2
Ho. Flow-Rate Lealages Inlet-Flow Lo== Ha== Fressure
(Liter~M) (Liter-M) (Liter~H) (Matt) (KEqa [(Pa=cal)
0 s
120 R 60 i.800E-02 2. 884E+00 4 536E+09 1. 753E+06
135 15 L.796E-01 9. 471E+00 3. 083E+03 1. 647E+06
01541 . 715E-01 1.978E+01 1.594E+03 1.749E+06
150 0.500 4 0 3.634E-01 3.365E+01 9. 86eE+02 1.906E+06
: 1 G52E-01 5. .073E+01 6. 946E+02 2. 075E+0n6
165 0.250 1 15 3. 469E-01 7. 074E401 5. 286E+02 2. 245E+06
SRRCT: A il 9 339F+01 4 244FaN? 2 411F40F
e — E o g T - [
195 s 7 / L) - .-
210 30 18 4 \ =| ¥ |
225 15 Locus y y -
240 i 300 ; - =
25557 265 Journal ’ . =
Equilibrium Model Clearance "M . - . .~ ¥ Pressure
Nearees
Graph: Default [r=l-m] ) Graph: Default (=2 =R

C:\Users\Public\Documents\ARMDG0\ProjectiJURNBR-Project01\TaperedLand3Pads.psg

LUBRICANT TEMPERATURES AS A FUNCTION OF SPEED

Lu%ﬂcantTen1perannes As A Function of Speed

‘\Users\Public\Documents\ARMD60\ProjectiJURNBR-Project01\TaperedLand3Pads.psg
_UID-FILM CROSS-COUPLED STIFFNESS AS A FUNCTION OF SPEED

59 =i Film Temperature so00 - DIAGONAL & CROSS- =i Ky Stiffness
58 mmmmm Groove Temperature Ky Stiffness|
57 e [Vlax. Temperature

e Supply Temperature

7.000

i K0 Stiffness

56
35

soo0 1 COUPLED STIFFNESS Ky Stiffness
4000 |
= 3.000 KXX h

053 & 2,000 KXY
g5 = 10004
E :; g 0.000
19 Z -1.000
48 -2.000 |
47_ -3.000
jEE Supply Temp. 4.000
4“ 2.000 4.000 6.000 8.000 10.000 5.000 2,000 4,000 6,000 8,000 10,000
Speed (RPM) Speed (RPM)
Cas=e ECC Load-Angle ECC-Angle Clearance Minimum—C ECC
Ho. Fatio (Degres) (Degres) (inch) (inch) (inch)
—Input—o" —————— —Input——o0
1 n.757 2. 700E+02 3.03eE+02 2. 500E-03 6. 075E-04 1.893E-03
2 0.657 2. 700E+02 3.101E+02 2. 500E-03 8. 5e8E-04 1. 643E-03
KK n 549 dOTNNF402 4 14?F+07 ? ENNFE=n- 1 N?EF-N4 1 A7EF-i17 i




The FLUID-FILM bearing modules incorporate
numerous templates for common bearings used in
industry. In addition, bearing configurations that can be
evaluated with the various solution modules include but
not limited to:

Fixed Geometry Cylindrical and Conical Journal Bearings
(JURNR & HYBCBR)

Plain surface
Multi-groove

Pressure dam

Elliptical or lemon
Rayleigh step or pocket

Tapered land

Lobe or canted lobe

Any configurable pad surfaces
Multi-recess

OO0OO0OO0O0

Fixed and Tilting-Pad Geometry Thrust Bearings (THRSBR)

Plain surface O Tapered pocket

Multi-groove O Tilting pad

Step land O Compound taper
o}

Step pocket
Tapered land

Any configurable pad surface

O0OO0OO0OO0O0

Tilting-Pad Journal Bearings (TILTBR)

Central pivot Load on pad
Offset pivot Any load direction
Evenly spaced pads Any preload

Grouped pads
Load between pads

Leading/trailing edges taper
Fluid-inertia force effects

O0OO0OO0OO0O0
OO0OO0OO0OO0

)

Mew File

Select units of measure

(®) US customary / English
() Sl / Metric

[] Set As Defautt

Select Bearing Type

User Defined | -

Plain o

2 Pad
3 Pad

Pressure Dam
Elliptica

> (Cffast Halves

- Fixed Geometry Configurations | &

>4 Pad

Single Pad Plain Sleeve
Single Pad-TopFeedHole

> Shrouded Pocket
Unshrouded

> 2 Pad
4 Pad
5 Pad

User Defined @ Rayleigh Step e
Tapered Land e——— 3 Lobes
lobe e P aliis
= Carted Lobe &——— 15 Lobes
@ y
£ User Defined e
o | OK Cancel Help 4 Carted Lobes
- 5 Carted Lobes
o New File - =
04 Pad Shrouded
04 Pad Unshrouded
? Select units of measure: % E:g El';;o#rgﬁged
)
g (®) US customary / English ed
g () S/ Metric 10 Pad Shrouded
hie 2 10 Pad Unshrouded
c o 12 Pad Shrouded
ik 12 Pad Unshroudsd
F = N 14 Pad Shrouded
& > User Defined | - 14 Pad Unshrouded
- = Select Bearing Type: tepped Pad 16 Pad Shrouded
25 > g Tapered Land 16 Pad Unshrouded
il l[User D=fir=d__|Rd Titing Pad
' User Defined 04 Pad
& 06 Pad
i 08 Pad
(£ >{10 Pad
oK Cancel Help Jered |
o] New File - B 9] New File - B
%)
g Select units of measure: Select units of measure:
'CE (®) US customary / English (®) US customary / English
> O 51/ Metric O 51/ Metic
=
8 [] Set As Default [] Set As Defautt
3
e
g| ®) Bild from Template | @ Buid from Template
5 — 3 Pad Load Between Pads ‘ A _
E () User Defined {blank file) 3 Pad Load Between Pads () User Defined (blank file)
| 3 Pad Load On Pad
= Template Style: 4 Pad Load Between Pads Template Style:
£ Pad Load Between Pads [-] 2fedloocn Pt 5 Pad Load Between Pad -
i [ nmy g 5 Pad Load Between Pads > ElaE e otE
o 5 Pad Load On Pad
L] & Pad Load Between Pads
& Pad Load On Pad
0K Cancel Help oK Cancel Help




Sample Presentatlons 3D Fluid-Film Bearing Pressure & Clearance Distributions.

S T oo () pad, e i ] Sample - Pressure-Dam Journal Bearing for High Speed Turbine Sample HydrostatcHybrid Bearing for Mining Application
geometry cylindrical journal bearing,  FimEissl SRR SEE T Application Operating at 9300 rpm
with tapered pocket configuration for ::‘ - —

high speed multi-stage centrifugal
compressor operating at 8500 rpm.

i 8By peo

Clearance :” :: P — /// V Pressuré:: . Y . Pressure Z}::i
\‘ . | Clearance :: Pressure Ej:
sle L _‘m w :
Sam pI- Gearbox Thrust Bearing 14 pad 5 f‘ 3 B o
shrouded tape.red land configuration // %/ /
operating at 15KRPM Y i s
e - s
k/////( ; o . l"‘. o
¢ V// e _‘ "“. o, s

////) /1 3

10

1{ 2 Model Clearance...




Rolling-Element Bearmgs

The ROLLING-ELEMENT bearing module i
[COBRA] predicts the performance of up to six N C&iio -
bearings of different types mounted on a shaft o ! 7 SURRACE
and experiencing radial, thrust and moment ke o [——THRUST
loading. Bearing types include: DIANETER / (
PILOT OR | N\—INnER

> Conrad (radial) ball wmner | L1
» Angular contact ball B CoBRA (=] E ]

1 1 File Edit RUM Page Window Help
> Cyllndrlcal rO”er 3 - ChUsers\Public\Documents\ARMDSE\COBRA\Samplel . dat EI = @ gt

> Tapered roller
» Spherical roller

The program allows the evaluation of
misalignment, offsets, preload, clearance,
or end-play on bearing performance.
Bearing preload from spacer grinding or
shimming, as well as preload springs is
included. Individual bearings can be made
"float". Results include:

Ball load distribution

Stress distribution

Bearing reaction loads & displacements
System reaction loads & displacements
Hertz contact stress

B10 life

Contact angles

Spring/stiffness rate

—
o

VVVVVVYY

System l Ecaringsl Lubrication l Initial Conditions & Materialsl Results l

Descriptive Tite ... |Sample 1 EHL Release 1.2 Mineral Oil |[?2 characters max. |
N T R

Shaft Ratation. .. ... |Shaft rotates with respect to Load J

Froblem Type . ... ... .. |Luads are specified ﬂ [pick Fromm list]

Loading Directions] .. . |radial (). axial [Z). moment (about )

Loadz [applied to the Shaft at spstem ongin]:

| pick from list)

m

Radial Load alang * . . |-2000 COBRA = [ (][] |
|Thrust Load along 2. . |1000 File Edit RUN Page Window Help
Mament Load sbout Y |500 §ystem| Bearings | Lubrication | Initial Conditions & Materials Results ] i

Initial Dizplacement Guesses [usu C:hU zersh PublichDocuments\WARMDSEVCOBRANS ample]. LPT 4/23/2012 6:03:20

Status: CURRENT

along radial #-a%is . . .. |-0.003
along axial Z-ariz .. ... 0.002

Results:Sample 1 EHL Relezse 1.2 Mineral 0il

Wit about ‘roaxis @ Um.adjusted System Blﬂ.%i:'e (hrs) = 1.2_‘413—03
Adjusted System B10 Life (hrs) = 4_500E-03
Shaft Speed (rpm) = 1_.500E+03
——FORCES—- |
Fl Radial Thrust HMoment | Radial
(Along X) (Aleong Z) {About ¥) | (Along X)

Thrust Load along Z-axis [lbs. Bppld -2Z.000E+03 1.000E+03 5.000E+0Z|Guess -3.000E-03

Reactn Z.010E+03 —-1.007E+03 -4.45ZE+0Z|Soln -1.375E-02

Life Adjustment Factors:

4 I

& Iterations

--DISPLACEMENTS-—

Bearing No. 1 2 3
Reliakility: 1.000E+00 1.000E+00 1.000E+00 1_000E+00
Material: Z2.Z00E+00 Z2.Z00E4+00 Z.Z00E+00 1.370E+00
Lubrication: Z.333E-01 2_333E-01 Z.1l00E-

01 &.000E+00 -

Exial Angular
{Rlong Z) (Zbout ¥
2.000E-03 1.000E-0
1.858E-02 1.931E-0

4

Resultz [chown above] are current w/r/t worksheet data.




Lubricant Module (VISCOS)

The LUBRICANT module [VISCOS] calculates temperature
dependent properties of lubricating fluids. The program
requires the user to specify lubricant published properties or
to select them from the built-in lubricant database.

VISCOS generates, as a function of

temperature, such parameters as:

Viscosity Data
Heading:

|5 arnple Problam Murmber 1.

|SHELL TURBO Qil T 32 for 18000 rpm Tuwrbine bearings

|La3t line of problem dezcription.

Supplier:  [SHELL
Brand  [TURBO Ois T 32
150 Grade:

—

AP gravity:

32.200

First centistoke: [32.00

& [odo0  °F

.
Lubricant Properties Library I °F
¢ Absolute viscosity dd Deketo Ei Help Close
1 H 1 1 Library
¢ Kinematic viscosit vIsEosITY
. y . Supplier Brand Name and Na. Grade (@G60.0°F cSt =F cSt =F
‘ Saybolt Unlver8a| V|SCOS|ty SBE a0 140 25.550 140.00 104.00 1470 21Z.00 = Help
S&E SH-20 38 32.270 22.00 104.00 .92 212.00
SHELL Diala AX 10 28.380 9.30 104.00 .8 .
‘ SpeCIfIC graVIty Shell Cmala 100 100 zz.¢on 1oo.00 104.00 11.44 VISCOS has a built-in
H H SHELL CMALZ 150EP 150 27.000 150.00 104.00 14.5 P
‘ Welght denSIty SHELL TELLUS/TURBO 32 32 30.500 32.00 104.00 5.7 lubricant data-base that
ific can be accessed to
‘ SpeC| IC eat SHELL TURBO 4& 46 29.700  46.00 104.00 6.8 retrieve lubricant
SHELL TURBO Oils T 46 46 31.800 4&.00 104.00 ] :
6 Heat content SHELL TUREO €2 | C:UsersiPubliciDocuments\ARMD58IVISCOSWVISCOS-1.vsy Properties. The data-
.. SHELL TURBO 0Qils b . friendl
é Thermal conductivity SHELL  TURBO Oils 0200 EEE I Lzt = e
1 b with capabilities for ens)
CAUsers\Public\Documents\ ARMDSB\VISCOS\VISCOS-1 vso ol e — « users to add and delete
i ipti - Z :
Last line of problem description. ag records as they W|Sh.
#%% TUnits of Measure for this Run are —--> U5 (English) H):I
L
TAELE WAS GENERATED FOR THE FOLLOWING LUBRTCANT: 3 2 0.000 . i bt ) .
Suppli SHELL o an TUREO Oils T 32 TRD 100 150 200 250 300
spplier --> 5 s  Brand Hame --> S0 bl “ - Lubricant Temperature (Degrees F)
LPI Gravity [ @ 60sF/15.5568C ] = 0.32200E+02 1ISC Grade Number -> 32
1st Viscosity point (Centistoke) = 0.32000E+402 @ Temp. (2F) = 0.10400E+03 C:\WUsers\Public\Documents\ARMD58\WISCOSWISCOS-1.vsg
2nd Viscosity point (Centistoke) = 0.54500E+01 @ Temp. (2F) = 0.21200E+03
Computed 5US sec.@ 1002F/37.778sC = 0.16498E+03 . -
Computed SUS sec.@ 2102F/98.8892C = 0.44522E+02 a0l [—2— Abs. vis. (C-P)|
[:H]
]
[=]
=
Bbsolute — Viscosity Finematic Sayboltc Specific E 40 F
Viscosity Universal Gravity [&)
Temperature (Rens) Centipoise= Centistoke= Viscosity (Gm/C"3)=
Degrees F. Lb-Sec/In™2 (Pa-s%1000) (M~2/5) *E+6 (Sec.) (Kg/m"3) *E-3 ! - H
_ a - - 50 100 150 200 250 300
§0.000 0.13958E-04 0.96239E+02 0.11134E+03 0.51463E+03 0.8644 Lubricant Temperature (Degrees F)
£5.000  0.11794E-04 0.81315E+02 0.94280E+02 0.43601E+03 0.8625
70.000 0.10036E-04 0.69196E+02 0.80407E+02 0.37209E+03 0.8606 -




We a- r I z I n g S to O I [ €S ArmdWear { C:\Users\Public\Documents\ARMDS8\ArmdWeartSamples\WearlJS.WIN US ) SR X

File Edit Run View Project Help

ArmdWear is an ARMD utility NEH YRR s e
for ComPUtlng Wear-rlnglseal EZ:S:E Impeller Wear Ring Stiffness & Damping Calculations
performance propertles Header2  Prepared for Texaco, LA, CA
including dynamic coefficients Header 3
(stiffness and damping) of (S Cone [l G
InCOI’an’eSSIb|e ﬂUIdS SUCh as Pamms:aerr:eter 4 73500E+000 Length 8 68500E-001 Clearance 2 50000E-002
those found in boiler feed Pressure Drop  3.00000E=D02 Speed  3.600DDE-D03 Entrance Loss  0.000DDE=000
Viscosity 3.04530E-007 Densi
pumps. ity S -
pecified Operating
(4] cwetsodn  [b] B iens s vles (£ FunCase
The Computation iS based On Wear Bing computed performance results for Properties -
Black and Jenssen "Effect of oAt mepmotie mubes et tE T Y eoveios
High Pressure Ring Seals on Taia mies Teiseivy (inen/emml s 1 a29i0mr0s
Pump Rotor Vibrations". The >>> STIFFNESS (LbE£/Inch)  Hxx ; Kxy -> 7.43436Z+03  3.05013T+03 J
. . . Eyx ; Eyy -> -3.09013E+03  7.484B86E+03
SlmUIatlon N Ardeear can be >»> DEMPING (Lbf-Sec/Inch) Dxx ; Dxy -> 1.83337E+01  5.7&522E-02
. . Dyx ; Dyv -> -5.76322E-02  1.63337Z+01
performed for a single point of Generated Text
. . Fluid Mass Coefficient (lbf) Mxx=Myy -> G5.50844E-02
operation or as a function of May=Mys > 0.000002400 gutput Igfter Rtén
. tt
operating parameters such as uton Fresse -
Dlametel’, Length, Clearance1 \ Wear-ring/seal diameter inch Project not open
Pressure Drop, Speed, Fluid [ sogle Case [Mipe Cose]
. . . Diameter Length Clearance Pressure Drop Speed Entrance loss Viscosity Density -
VISCOSIty or DenSIty 1| 473500E+000 268500E-001 250000E-002 2.00000E+001 3.60000E+003 O.00000E+D00  3.04530E-007  8.13430E-000
17| 4.73500E+000 3.68500E-001 2.50000E-002 3.40000E+002 3.60000E+D03 O.00000E+D00  3.04530E-007 B.13430E-00! ~
Wear-ring input data files can ‘ :
g p Wear-ring/seal diameter inch Project not open
also be linked to ARMD rotor L=

models developed in the rotor dynamic package ROTLAT, for automatic wear-ring dynamic coefficients
(stiffness & camping) calculations and inclusion in the rotor dynamic simulations.




Aerodynamic Cross Coupling tool

ArmdAeroCC is an ARMD utility
for computing gas compressor
Aerodynamic Cross Coupling
Destabilizing Effects. The
computation can be based on one
of the following:

A- API1 617 for centrifugal impeller.
B- API 617 for axial flow rotor.

C- ALFORD's equation.

D- WACHEL's equation.

The simulation can be performed
for a single point of operation or
as a function of input parameters
such as power, impeller diameter,
impeller discharge clearance, ratio
of discharge to suction densities,
etc.

Created input data files can be
linked to ARMD rotor models
developed in the rotor dynamic
package ROTLAT, for automatic
aerodynamic cross-coupling
coefficients calculations and
destabilizing effects inclusion in
the rotor dynamic simulations.

Equation - APl 617 Centrifugal

Aerodynamic Cross Coupling Destabilizing Effects
Per APl Standard 617 (7th Edition)

A- For CENTRIFUGAL compressors:

_ ArmdAercCC { C\Users\Public\Documents\ ARMDS584Ar|

File Edit Run View Project Help

NEEH & 2R 7 D@
Heading
Header 1 Centrifugal Impeller Aerodynamic Cross-Coupling Ef

Dc = Impeller Diameter |
Header2  Power=1500HP {1.11855MW), Speed=20Kmpm, Dig

Anticipated cross coupling effects (QAper AP1617), entered as +KXY and -KYX stiffness in the

Header 3 Disch. Width=0.787inch(20mm),Gas Density AVG=3) rotor dynamic software module ROTLAT, is defined/computed by the following procedures

Single Case | | Multiple Case

QA= [(HP xBc x C)/ (Dc x Hc x N} ] x (RHOd / RHOs)

Parameters

Power 1.42135E+003 Impeller Diameter  1.05000E<001

Rotor Speed  2.50000E+004 Discharge Gas Density  1.00478E-006

[i¢] [« (] (o]

BeroCC computed performance results for case 9 of 14:
Formula used: APT Standard €17 (Centrifugal compressors) .

Imp. Discharge Width  7.65354E-001
Suction Gas Density  5.93156E-007

Case 9of 14

¥¥»¥ STIFFNESS (lbf/inch) Exx ; Exy —-» 0.00000E+000 2_18151E+003
Eyx ; Eyy —-» -Z.18131E+003 0.00000E+000
¥¥»¥ DRMEING (lbf-sec/inch) Dxx ; Dxy —¥ 0.00000E+000 0_00000E+000

2 ArmdAersCC [ CAUsers\Public\Documents\ARMD 58\ArmdAeroCC\Samples\ArmdAeraCCperAPI61 7Centifugal US.sin US ) [E= e

File Edit Run View Project Help

DEH $R2@ay Oe
Heading Equation
Header 1  Centrfugal Impeller Aerodynamic Cross-Coupling Effects @ Design Speed @ API 617 (Centrifugal)

5 API 617 (dal)
) Aford’s Equation
() Wachel's Equation

Header2  Power=1500HP (1.11855MW), Speed=20Kpm, Diameter=1Znch {304.8mm)

Header3  Disch Width=0 787inch{20mm),Gas Density AVG=3 0E-04Lbf/in"3(8 30kg/m"3)

Single Case | Muttiple Case

Power Pitch Chameter | Imp. Discharge Width Speed

T TEZTFOEFUUS — TUSUUUEF0UT TOUSIRCIOUT  TUUUUUCFUOE
2 1.42135E+003  1.09000E+001 T.6E3B4E-001  1.20000E+004
17 1.42135E+003 1.09000E+001 7.65364E-001  3.30000E+004

Discharge Gas Density| Suction Gas Density -
LT ] i P e ] ok IOEUUT

1.00478E-006 5.93156E-007 | |
1.00472E-006 5.93156E-007 -

Slope of efficiency vs. clearance to vane height ratio dimensionless Project not open




Advanced Rotating Machinery Dynamics

ARMD Documentation

ARMD package is supplied with a printed quick start manual that covers
installation, sample cases, features, and capabilities. The package also has a
comprehensive electronic user’s manual that includes the following sections:

™ Introduction, Set-up,
ARMD Installation and Operation Brochure Manual
™ Rotor Dynamics Lateral :
ROTLAT Vibration Overview Manual Samples
TORSION™ | Torsional Vibration Overview Manual Samples
JURNBR™ Cylindrical Fluid-Film Fixed Overview Manual Samples

Geometry Journal Bearings

w | Conical Fluid-Film Fixed :
HYBCBR Geometry Journal Bearings Overview Manual Samples

Fluid-Film Tilting-Pad

TILTBR Geometry Journal Bearings Overview Manual Samples
™ Fluid-Film Fixed and Tilting- .
THRSBR Pad Geometry Journal Bearings Overview Manual Samples
COBRA™ Rolling-Element Bearings Overview Manual Samples
™ Lubricant Temperature :
VISCOS Overview Manual Samples

Dependent Properties




Advanced Rotating Machinery Dynamics

ROTLAT - -

ARMD incorporates advanced technical . =
and user interface features with built-in S
help utilities in each of its modules to g I —

L [

Contents

simplify modeling, analysis, presentation, = Qssson

Introduction

~
' RO T LAT - Rotor Dynamic Analysis
Rotor Dynamic Analysis General

and interpretation of results. Tutorials @Mndaungcnncams o INTRODUCTION o HOWTO
and step by step sample sessions with B TN et v ey

£ ([ User's Guide o MODELING CONCEPTS o SAMPLE PROBLEMS

advanced graphical presentation are e o, _. Y| s pehvonas staiy - CRET Respese
among the many

Main Form Menus

Sample SeSSion For ROTLAT R .. E:?:E;.:’J" ﬁ

features
. . INTRODUCTION forcg Input °
Im p I e m e nted I n When the ROTLAT software is launched for the first time, TUTORIAL is activated to familiarize the user with ROTLAT. When ‘¢

ar
Loading
BaaringNo.2

" [ unbatance
exiting this session the ROTLAT software top level menu (shown below) is displayed. L “"“’}'“"""’
the neW Verslon . Click here for more details] Coupling Tingho.1
Rotor Dynamics (No File) = = 3-.Dimensional Presentations — Cantilever Bending Mode

Edit System Options AppliedLoads Run View Tools Window Project Help

= 1 New 23 Open [ Save Cut [ Copy [ Paste | [ER System Model | Insert Value:
= I
< & S - = 5
CCar -3
MDde“ng Concepts The FILE menu allows the user to create NEVV rotor-bearing models or OPEN existing ones. Once Open or New is selected. the
program will automatically execute the steps that will take the user to the SYSTEM form with the ELEMENT tab visible At this A AT .7 Blain U
Rator-dynamic analysis principle objective is to | Stage data can be changed or added to the desired fields in the table. The SYSTEM form tabs allows the user to mnd\fylhe model Isometric View 2 oo — e T oEl
system. The analysis is one aspect of a total rc| In the MATERIALS, ELEMENTS, DISCS, BE*="'27 =7 - e —
are feasible because of the computational capal pEDEISTf‘Iﬁ' SP?I%GS.I%FLSE'ESLSSPFFA {618
: are selected/specified in the orm | . . - Show Pirt _ Options
analysis must include the effects of a large num Llnklng a bea"ng to rotor model
water pump rotor/system (shown below) consist| <€ Tutorial A
balancing drums, thrust bearing runners, ‘:D“PI!”‘35~ stc.), the journal bearings and foundatit| Rotating assembly support bearing's dynamic coefficients (stifiness and damping characteristics) can be automatically ge
external and intemal sources of loading (including hydraulic process media forces, unbalan | rotor dynamic evaluation. Fluid-flm and rolling-element bearings can be linked to the rotor model for automatic generation | The following procedure contains the basic seven (7) steps to use ROTLAT. Online help can be accessed any
forces transmitted through the couplings from one part of the system to another. under the speed and loading conditions being examined for rotor dynamic simulation. time by either pressing the F1 key or clicking the Help button ( available).
Five Stage Boiler Feed Pump Schematic Representation Fluid-Film Bearings: To link a fluid-film bearing to the rotor model the bearing model and its performance results as a fu . . R .
Radial fo Acti P Roto must first exist. The bearing model and performance results are generated with one of the ARD software fluid-film bearir ROTLAT -rotor Dynamics / Lateral Vibration Analysis
18! forees Acling on FUMpP Rolor Hydraulic Force cylindrical fixed-geometry journal bearings, TILTER for cylindrical tilting-pad-geometry journal bearings, or HYBCBR for co
m_{sing rom impeller bearings. w 1. Create NEW Enter/Modify
-ROIfile or
. Once the rotor model (shaft elements) is specified in the Element tab of the System form select the Bearings Tab (shown OPEN an
Hydraulic force | menu specify the bearing type to be linked as shown below. This selection will not affect any of the rotor or bearing data i existing file 2. System 3. Options 4. Applied
Centrifugal Force arising from Bal Coefficients Source is selected to be Auto or Linked. Loads
due to unbalance [Click on the tab/portion of the chart for which you want moere information]
Impellg\r 5. Verify model graphically
pa = System orin text format
Coupling-End Materisls | Blements | Discs  Beanngs  Bearing Loads  Spesds | Stafic Pedestals | Dynamic Pedestals | Springs: Seals & More | Blement
Stion  DOF Type c“g"‘;‘.";" Input File (e.g. Non-dmensional or other) ngn ?’D“ﬁ ﬁ 6._Run Analysis
M B Tl M T > Static Deflection & Load
Journal Jou P |n z I ‘ = = = > Stability
- | 2 17 2 | Manual Bearing Manual - Viewresults » Unbalance Response
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Purchasing Options

ARMD is constructed from various solution
modules. It can be tailored to suit your
needs and budget. You may purchase any
combination of programs or all if you wish.
Licensing is available as a single seat or
multi-seat network configuration.

With your purchase, the package includes
the software (CD or download), quick start
manual, electronic user’s manual, technology
transfer and training session (optional),
updates, maintenance, and support.

System Requirements

Microsoft Windows 7, 8 10 or higher (32 or
64 bit).

Remembe r, with RBTS, you get

more than just the software, you get the
company with more than 50 years of
experience in the areas of tribology and
machinery dynamics.

ARMD

The Worldwide Leading Software
For Rotating Machinery Analysis

Advanced
Rotating

Machinery
Dynamics
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X RBTS, Inc.
©® ARMD Resellers

RBTS’ software has gained international reputation
for its:

»Technical Capabilities » Completeness
»User Friendliness » Support & Service




