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1.0 ARMD OVERVIEW
INTRODUCTION AND HISTORICAL BRIEF

ARMD (Advanced Rotating Machinery Dynamics) X RBTS 3% L7-#itko Y 7 b
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o URIEAFE~VT

e Azma—tvur KUk

o EVa—/VREEE LT — XA
o T 74 NBLOTF R MERE
s T—AHHEDOT = v

o EERTFAINVEHY AT A

RBTS X 1986 4ELIk, = v =7 U 7« V7 k7 =7 "ARMD - Advanced Rotating Machinery
Dynamics "&BA%E L, AP CHRGEL TWET, 1986 4ELLRT. RBTS OJFELIL, 1824 4% Tl 5 [EE
BINCH 4 B itk ChH 72777V« A VAT 4T 2 — MFZERT (FIRL) TERH SN TuvE
L7, 1950 LK, FIRLIZ k7 A A v v— & mEsg )70 %2 — KL T&E L7, FIRLT
IZ. RBTS ODREEN N T AR a o —B17O5 b TnE L, R Bl & o
— VoG, B, W, SO0 =T U I H R N E Y T N = T B pEERICIRE
LC&7=, RBTSIZ. X7V T, _XT UL T AT L, B KT 4 7 LA BB SR
Rl B0 ORI Y 7 b = 7 O TR E-> TE E L,

1986 FEICRN. ENT=X A NR=T IO V=T ) T2 RBTS 1, X7 VUV 7iRet, n—4—
AT I A, RUVIRBTO= =7 ) v /Y — R FEERICRE L T30 ERZ2AZ 7,
RBTS X, # —Hfk, 2> 7Ly — XTRv IR XRT YU T2EDOEM T TR, HbDb
FEEIZBWT, ZTNOOEMSICB TS T ey b P=T V77 4 — L RTF AR —E R
ERAELTWET, F, RBTSOZ V=T F— AL, NUVANRZTINTERFET L— AL —K &
RAY « TR THERMES NS EI T —, BERTICH A XsnfcA YA~ hL—=
YR DEWNR = bR L T ET, B0 U = 7% F www.RBTS.com Tid, BErtiiE
T2 — R LERICOVTELLHGHALTVET,
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2.0 ARMD OVERVIEW

2.1 Technical Support

ARMD O ffi¥aA— M, Bir< OESMRER)E, F721% RBTS, Incorporated 705517 5 Z &3
TEFET

RBTS, Inc.
1041 West Bridge Street
Phoenixville, PA 19460, USA

Tel: 610.415.0412
Fax: 610.415.0413

Web: http://www.rbts.com
e-mail:  support@rbts.com

2.2 Seminars

RBTS 1%, X7 U 7 )20 CHFEEI T —2EL CW\WET, BIS—
'FLUID-FILM/ROLLING-ELEMENT BEARING TECHNOLOGIES & ROTORDYNAMICS
INTERACTION] (3% . BRICBESINET,

RBTS OBEEEIZIZ, A7 v arTHUYA FFa—R I TAEF )V T—varbyva
voTHEBEE] b THAWEETET, Fa— NI TALF I T —2 g TR, YT MY
=T O EICH, X7V Tt —2— X7 Y T AT AOFEGE. ARMD Y7 U =7 T
RSN ROMBBRICOWTIHLES, ZOFa—hrITAEF Vo T—2a i, B
BREEA OB = — R B DB T AT~ A R TH LN TEET,

2.3 Maintenance and Updates
RBTISDOY 7 hT =T DV R—h, ALVTF LA Tv7T—hDEODVEROY 7 b U=
T =R, VT MU =T AORYO 1 FERIFE TR SN ET, 2o 1ERI

Fhe SN2 TR TOBEB LR RIT, AR —F—IZH#E SN ET, ARMD FRjfR T2
K, TORVBHFELERT LI ENTETET,
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3.0 ARMD OVERVIEW

ARMD V7 b =7 /w7 —U%, 1 DOBRETF T — ALV AZHAEERATAZW D030FY 2 —/L
(FV7avyy, TavyV, 2—T 4 UT4) DOELENTHET, ARMDD kv FL~UL X =
2— (FX) 1%, UTo7Y Faty b THRESNTWET

O ROTLAT B—X =% A F 7 AOREREE)
O TORSION ALY IRE
O viscos T Y T D YR FE AR A
O JURNBR B ERIEE S ¥ —F AT Y 7
O HYBCBR EERRIRERE 2 = N_T Y T
O THRSBR EEF L MRSy FIBIROTRIEA Z X S _XT Y 7
O TILTBR T AT 4 TRy RIBROER Y v —F T Y o J
O COBRA TR LGN
O ArmdWear =T VT YT —)u
O ArmdAeroCC ATy =R —NDES T a AT T TR
O ArmdSqueeze AT A=K e T )Vl s Bri— Y —)L
2 ARMD for Windows 6.2 - X

Advanced Rotating Machinery Dynamics

Dynamic Analysis

Torsional Vibration

Bearing Analysis
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Thrust Tilt-Pad Rolling
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Viewers
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fRight-cIick for help. Grayed-out buttons are not installed. :VCopyright © 1986, 2022 RBTS Inc.
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4.0 MANUAL ORGANIZATION AND TERMINOLOGY/NOTATION

ARMD = —H—~==27 /LT 9 >DE I g NN TWET

1. ARMD ARMD DOfEdr, £y b7 w7 A A b—b BIOWE (2ot v ay)
2. ROTLAT 0—4— KA )7 AORERE)

3. TORSION AL v HEH

4. JURNBR MR TR E TR S v — T /L iz

5. HYBCBR S RIS E TR S —F AR T ) v

6. TILTBR WIRIET 4 VT 4 78y RIEY ¥ —F_T ) v 7

7. THRSBR TR 38 X OMERb Sy RIEAT A hR_T Y 7

8. COBRA HRHY D) Hhs2

9. vIScos T TR DR AR A7

Ev gt B2 LOEME, VATLADETV LS. ANT—EX T A NLDIER. Tty
TNZOWTEHLLHFHAENTWET, F, WS OhOEAMLRY I LAEEENTWET,

Ax==27VTid, PITOMGEEMEHLET,

ARMDMENU ARMD O 7y by RFa /T A,

Filename.xxx a—YP—Af v EZ—Tx—Z (FYTakyWY) ITLoTEREINT
T 7 4V NOYRET 2RO, 22—V —EDT 7 A N4,

HYBCBR M#ERT U o T HTE Y 2 — b,

input file Tty or—4Y—2L7%5 ASCI 7 7 AL (fil : MOTOR-
1.ROI IZ ROTLAT AJ17 7 A V),

JURNBR T —F AT TN Y 2 — L,
module ay b a—H—ual T h,
output file Ity BNERT LT AN, TITTA YT AT 7ANETFHR

N7 AR EEND, (B : MOTOR-1.SYG & MOTOR-1.SYO
X, FNEINROSYNC 7’rt v ik~ TERIND T T 7 1 v
JAETHEFANOHNT 7 A4V TT),
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ZET BEDNTA=FELHELIZGEIL, BETAST (rkyd—) %
FATTHMENR2L 72D £,
ANT 7 ANDONE [2—F— f 4 —T = —A] ZHETHEOICEASH
HEVa—/b,  ZIUTIIMRE. FIR, EFT VIR EEND,
MRAEARTAEOIER SN T 0T AT EY 22—,
7 — & — B IRE [ R AT V) LN —
17— 2 — @ E R ) LS —,
B — X — B T DN LS —,
0— 2 =BT LN T o R SERRIT Y L R —,

0 — & — O E Y = —/L, ROTLAT |Z. ROSTAB. ROSTAT.
ROTORMAP, ROSYNC, RORESP #Z il L £,

BRI L eV~ v TR AR T D 2D 0 a— X — BTV LN —,
AT AT Y TTEY 22—,

TANT A TRy RRT Y U TITEY 22—/,

1 L0 ZENE & B A REESRT > LS —,

1ALV E RSB Y VN —,

1T 0 R PSR VR —,

RLYITEY =2 —,
=7,

TORSION % TORNAT, TORHRM, TORRSP #% #illf#l L

TR EE 3T ¥ 2 — b,

1l

ZI1X. View>Graph>by Template 1X, BED I T 7 4 v I A « T—=XIxET DI TF77 - T TL—F DU A

FEFRLET,

File>Print 1%, BEDO 7 7 A LV DONELZ 7Y & —IZHIBIL £97,
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5.0 INSTALLATION

5.1 Hardware and Software Requirements
N— Ry =7 B

ARMD V7 s =7 Ny r—UIZIEZEL T O/N— R = 7 3BT

- Pentum CPU UL ED/X—Y o B a—H
- 600MByte DT 4 A7 KE (T A VA b= MILERKE
-USBAR—hF R, £7IERBTSHEEDO Y 7 vo =27 T4 2 (BBEAEY 2—/VH),
- 11X 512MByte ® RAM - =% —f}& VGA £721Z SVGA /' 7 7 4 v 7 R— K (256 (4 L) I,
iR 1024x768 LL )
3DV ¥ 7 b B a—UIiE, AVAR—R T FA VT T EHAT
Microsoft DirectX 9.0 Z ¥R — M 558D GPU SRV 77 v 7 T1— K,
NVidia: Geforce2 UL 428, Geforce 4(on-mx)LL_EHESE, ATl Radeon 7500 LA 723488
Radeon 9600 UL b % HELE,
SiS. SiS. Intel, S3 7 — NIV KR — FINHGEEELEINRWEERHY 9, £/-, —HD/ —
KXY T ANCRENDT 2T NVE—RT T 7 w7 AE, Windows =22 k2 —/L X)L DFRE DB
BRGAENHVET, I, TT7 749 I T X TE—DOFRFTRTANRNEA A =L LTH 3D
V¥ 7 NEa—=T BT RVWERIEL, ST 74y s T E T =3P AR— IR TW RV ATREED B
D ET,

V7 Ny = T EM

- Microsoft Windows 8. 10, 11 VL F,
- Windows XP. Vista, 7 (X4~ — hxI&40 T,



5.2 CD Content

ARMD - Main

ARMD i%, U FTDO 7+ NZ L7 7 A V&G CD-ROM (£721ZRBTS DV =7 %A |
MmbAyrm—R) TRESNET

Install
. Licensing
@ ARMD.ICO
ik | autorun.inf

ﬁ% Setup.exe

Folder/File Name Description

Setup.exe file A VA N=AVT BT T, BHREMLEY 7 b =T
TXTOARMD 7V /o5, 2—T 4 VT 4, &
ET 7 AN, Yo TNVolEAf A =L LET,

ARMD.ICO file COEHEHAET Az, .

Autorun.inf file CD A — F LA DOFE,

Licensing folder TFA L AZ—T 4 VT & REa X b,

Install folder Bttt & A Y 7 b2 T7 . _XTO ARMD 7

Ry o5 =74 VT4, RET AN, BT
VSO ARMD A > A F—/vF v A& F1T
WET,
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5.3 Installation

ARMD %#A A h—/L 95|21, ARMD CD-ROM %# R7 A 7IZHALET, arvta—4H -
VAT ADPNBHEBCHRE L, A A M= AZHEB LW RIE, [AY— NA=Za2—b[7 7
ANZBERELTCET.JA=2—HAZRIRL, BRIARZ %227V v 7 LT, )& CDoir
—hTA4LZ7 PJICHD Setup.EXE #ELET, OKEZ U v/ LTA A M=)V EFLT
LET, HXvro—KL7 ARMD O4A1L, "armdXX.exe "7 7 A V&R E £,

A VA=A T BT T A, BERIEROANNEZRDOET, BV REZEZT ) 7T
HE, WOTHA LA M= LEHIETEET,

*****/r \/2 ]\_}I/%BE kkkkk

HE1: Windows A XL —7 4 VAT A TE ARMD ZELSA VATV AV A —
NTDHEDIC, A A= NTHa—HF—3 EHFT) HREZFF> TV ARERHY £,
T/, INV—TT 7B ADEDIZARMD ZA VA b=+ 58813, JIV—TOEHENA ~
AR NVEFETTLLERSY 9,

WOBE R A A M=V ZBRBELET, Stat RAZ AL TA A =&t L ET,

#2 ARMD and Prerequisites Installer = O X

ARMD V6.2G1 ARMD V6.2G1 requires:

Advanced Rotating
Machinery Dynamics

Microsoft Net4.5.2 Installed Vv
Microsoft Visual C++ 2008 Runtime
ARMD V6.1G1 Core software

Click Start to begin installation or Cancel to exit:

Start Cancel

Py
S
o
=
&
~ |
2
O
o
<
Qo
w
=
@
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A VA N=LDEPIO AT v 3. FOBEEIZRT X 912, Microsoft.Net ® X 9 7 ARMD A >
A M=V DO DORHERMEN A Ea—F L AT NI H LN E I NeTF v 7 +T5H52 L TT,
Start R ¥ > 24 L DLTFOWEEIZITRT Lo, RE L TWARHESRMENA VA h—raivE
7,

#2) ARMD and Prerequisites Installer — O X

ARMD V6.2G1 ARMD V6.2G1 requires:

Advanced Rotating
Machinery Dynamics

Microsoft Net4.8 Installed v

Microsoft Visual C++ 2008 Runtime Installed v
ARMD V6.2G1 Core software

ag J0]10YH

4

Click Start to begin installation or Cancel to exit:

Start ' Cancel

-
o]
o
=
O
e
<

-

0
i |

aJemyc

% Microsoft Visual C++ 2008 Redistributable Setup S

Welcome to Microsoft Visual C++ 2008
Redistributable Setup

This wizard will guide you through the installation process.

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

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

X2 U T A BHEICL - TiE, EFEo X 9 72 Microsoft Visual C++ 2008 Components D1 > A
M=« U4 = FRERINDIGEVRHY ET (RrRSNWEELHVET), KR~ %
IV w7 LIz, ¥4 7V 7 b DIA B AFHICFREL, (1A =1 227V v 7 LT
FATLET,
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#  Microsoft Visual C++ 2008 Redistributable Setup = =

License Terms

Be sure to carefully read and understand all the rights and restrictions described in the
license terms. You must accept the license terms before you can install the software.

MICROSOFT SOFTWARE LICENSE TERMS A
MICROSOFT VISUAL C++ 2008 RUNTIME LIBRARIES (X86, IA64 AND X64), SERVICE
PACK 1

These license terms are an agreement between Microsoft Corporation (or based on
where you live, one of its affiliates) and you. Please read them. They apply to the
software named above, which includes the media on which you received it, if any. The
terms also apply to any Microsoft

« updates,

- | e e

v

Press the Page Down key to see more text.

[V I have read and accept the license terms.:

< Back || Install > || Cancel

1 Microsoft Visual C++ 2008 Redistributable Setup - O R

Installing components

The items you selected are being installed.

Installation Progress:

E—

Copying new files
File: mfc90.dll, Directory: , Size: 5086712

Visual C++D A A M=V W58 T L7= 5., FinishA™RZ 2L CThifrLET,
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NG Microsoft Visual C++ 2008 Redistributable Setup =

Setup Complete

Microsoft Visual C++ 2008 Redistributable has been successfully installed.

It is highly recommended that you download and install the latest service packs and
security updates for this product.

For more information, visit the following Web site:

Product Support Center

TRTORHESEH DA VA F— L ENTWDHZ EBNfERENDE, ARMD V7 R =
TIELL T O THEY 97,

ﬁ ARMD for Windows V6.2G1 Setup — X

ARMD V6.2G1
Nevsoced Rotathg Welcome to the ARMD for Windows

Machinery Dynamics V6.261 Setup Wizard

The Setup Wizard will install ARMD for Windows V6.2G1 on
your computer, Click Next to continue or Cancel to exit the
Setup Wizard.

p
o
i
-
2
-
Oo
w
2

Next Z#f L CTARMD ¥ 7 N =7 DA > A h— L Z[tET 5 &, AT OHEmMNER S
NEJS
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#2 ARMD for Windows V6.2G1 Setup = X

Choose Setup Type

Choose the setup type that best suits your needs @ RBTS. Inc.

P Typical i
Installs ARMD in default locations.

Custom

Use this option to specify folders for program installation and user-writable
projects and samples.

ARMD Y7 "D =T %FT 7 )V bDT 3V ETA A =T 521, EXO [Typical) R& %27V
v 7 L, FHE® linstall] R¥ > 2 LET, EiR7+—20 [HAX L] REZ X, ARMD %A A
b= FT DAL AN—NTANEETNAZTARXTHIENTEET,

ﬁ ARMD for Windows V6.2G1 Setup — X

Ready to install ARMD for Windows V6.261 & RBTS ...

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Back || Instal | Cancel

5-7
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A A M=, UTOLICTa T LVAN—ffEDA A N— )L AT —HF ADFEIR
nET,

#2 ARMD for Windows V6.2G1 Setup - X

Installing ARMD for Windows V6.261 & RBTS ..

Please wait while the Setup Wizard installs ARMD for Windows V6.2G1,

Status: Validating install
|
mk | e
ﬁ ARMD for Windows V6.2G1 Setup — X

Installing ARMD for Windows V6.2G1 & RBTS ..

Please wait while the Setup Wizard installs ARMD for Windows V6. 1G1.

Status: Installing Sentinel LDK Runtime
- —
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ARMD VY7 "N =7 DA LA R—LNETTHE, LTFTOBENFERINET,

#5 ARMD for Windows V6.2G1 Setup - X

ARMD V6.2G1
Avsnind Rataling Completed the ARMD for Windows
Machinery Dynamics V6.ZG]. Setup Wizard

l:.’

Click the Finish button to exit the Setup Wizard.

o
@

"lll&ji.-i

Cancel

Finish AR % > 2 L ThifTd 25 L. LLTDO L) BN F&sSivEd,

#2 ARMD and Prerequisites Installer - O X

ARMD V6.2G1 ARMD V6.2G1 requires:

Advanced Rotating
Machinery Dynamics

Microsoft Net4.8 Installed

S

Microsoft Visual C++ 2008 Runtime Installed v
ARMD V6.2G1 Core software Installed v

Bupeag 1010y

1

o

Wl

Setup complete! Click Done to exit.

ABOy¢

Start Done

~ ]

).n”y 'j_' D

aje
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SETREVEZHLTCA VA N—= LTl T L& T LET,

HEE ARMD DA VA R—J/UIT 7 H NV FT, 2P —A L H—T A AT T T
Ly INN— ~ANT Ty AN =27/ DLL, AT L7 7 A/)L% Program
Files 7 4 /v % (Windows 8 LI EDO AL —F ¢ 7L 2T A TlEfi#fEED) 1< "RBTS
Inc"E WS 7 ANFHLTA L A=V 1LET, T —FF BT EEHEH
Bto7a 7 4, 2=V —T 7 AN EEFLEDOMDT 7 A ViFF~T, "ARMDxx"
XXIZARMD Y7 b =27 RNy r—VDONR=V g U FE) LW T3 VELT/RTY
VIIBFERX 2 A NI ANV HIIA A =S nET,

FTITFIV DAL ARN—LT LA

C:\Program Files (x86)\RBTS, Inc\ARMD
=P U H =T 2 A AT BT T L VIN— AT T AN v=aT
)b, DLL, A7 L7 7 A,

C:\Users\Public\Documents\ARMDxx

T U— b, U7 BRI EMEIORE, 2——T s AR E ZOfh
DT XTDT 7 A,
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5.4 System Set-Up And Configuration — License Key (Dongle)

ARMD Y WR—DEAEIZIX, 77T 4 TR T7A BV ARMETYT, T4V RE, TRUT
V] EBMEEIN AR USB NN— R =T « T4 B A X —, FEIV 7 b =T - T4
TR F—DWNT NI o THThILE T,

IN=FRTxT « TABLVA « F—(tEDORr—VEBEALEZELAS, S—42 2 Ba—HX0OF|
FAHEZ2 USB AR — MZZE LiATe 721 C, HUWRNCEET 2 L 0 ICH L0 LOHREI N TN DT
O, FTNLLEDA VA P LIINEH D FH AL

VT RT 2T FTA B AF—F(EZOEANY 7 —DI2E, 200X A4 TRHVET, 12/Fx
v NT—J T 7 BATA BV AFX— (Rry U —2 EO 1 NERITEHO=2—F—H), b
INDNFIAX L RTa )T NI 2T T4V AF—Td, VY7 U227 « T4 A %
—DWT DA T > a AZHONTH, FHIRE72IL PDF 7 7 A L Thiligifli s s TV 7 by
=T+ TABVAR X —DA ANV FE] EBFHATEIN,

Z 7y va— RE IR HE 472 ARMD CD N O "SoftwareLicenseKeylnstallation.pdf"
EZLTLLEEN, ZOT77AM~DOFNT WY 71X, ARMD OA > A h—/LHIZHE:
it XL, Windows D[A X — K] > [T X THOT 17T AlA==2—0D[ARMD VX.X Utilities] 7 #+ /v
ZiZh v ET,

5.5 README-FIRST-InstallationBrieflnstructions.pdf

ARMD DB IMEF#RIZ SV T, README-FIRSTInstallationBrieflnstructions.pdf (2 X 7-%
G AAYOARMD T 4 L7 RT3 NVHIZA VARV ENET) ZERLTIIEIN,
F72, RBTS ® 7 =71 | www.rbts.com.

5.6 Uninstall

ARMD V7 hy = TIZHBIRNZT A VA =L VLT,

ARMD #7 v A VAR —/AFHI21E, [AX— RN A=a—b [T FR—/L NEJL] A=a—
HEAZERLET, 7ol 7208 EHIR] £ [F e T L] (F~Lv—T 47 -
VAT AL TR ET) ERREINTET A 2B TAI Y 7 L, [ARMD] 74 7 A%
NATANLTREINEHIBR] AR Z M3, [7ToA A N—VER] ZRINL £7,

dekdkk %Bﬁ *edkdk

ARMD V7 " =T %7 A A M—LT 5121, EHE | ENVLETHALZ L 5N
WTLZEW, .
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6.0 OPERATION

6.1 General Operation

ARMD Ry r—U WA VA h—=LaLd e, 774N T, 22— —A ¥ —T =
AATOTTh, INR— ~ALVT T, v=aT ), DLLBIXORV AT AT 7
AL, "RBTS, Inc"& 9 7 4 /L %4 D Program Files 7 # /L 212 A A h—/L &1
FT, TrTL—b, BT BHiBMEMEOT B RT 4 2=V —T A E
EELZEOMD T 7 A VT T T, WHEEEFATY vr (THEHOARL—TF ¢~
TYVATAZED) DRFa A b7 4% TARMDxx) (xx (33— 3 V3K =)
VW) T A NELHTA A M= L ENET,

il LT, Windows10 D34S, oa— W —A( o X —T oA 20T 5 A, V)L/xN—_
NI T 7 A, ~==2T )b, DLL, VAT L7 7 ANIT 7V T 3%
[C:.Program Files (x86).RBTS,INcARMD | (21 A h—/L &1, £SO T 7 A
IR R o A > h 7 404 [CuUsersPublicDocumentsARMDxx | (21 > A h—
NENET,
v a5 THBHLEA VA M=y 8T v 7 D%, Windows D AKX — Kk A=
2—/HARMD V7 F U =T ZRITTEET, LLFO K 92 ARMD D) M 235
KRINET,

2 ARMD for Windows 6.2 - X

Advanced Rotating Machinery Dynamics

Dynamic Analysis

Torsional Vibration

Bearing Analysis

T o ' & TR
Vamn" \/ 059

Tilt-Pad Rolling

Properties Cross Coupling Damper
Viewers
"
2D Plots 3D Bearing 3D Shaft

}hight-click for help. Grayed-out buttons are not installed. :”Copyright © 1986, 2022 RBTS Inc.
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IOMRT, Y7 MU =T Ry 5 —=PO by T AZ 2=l 0 ET, ZOAf U A=a—
Wb AT YUY STV LT VAT A, a—g—FLF I A AUVIES, FITMREIRE
0)%"‘%@7’:’_&)@70U 7013_[2 yﬁ%ylw/y@b\‘a—ﬂﬁ)%Tﬁ?‘/I} 7\1:‘3—5 Z ki)if‘%iﬁ—o

T Ty BT a— NRIRENSE, ARMD DA A L A=a—nb, 7l T NIEREIN
-7V 7akvytEEHLET, K7V ITukytEZOEREOEMII. ZO~=a T ORISR
THEZ varTHHAINTWS ), 7 7 aty PO~ TAma—0n0bT 7B ATEET,

ARMD v 7 —%, MEE~LV T CRBICa—F—T7 L v R —Th b, —IER SN
L2777y ard—3T0EY (EEOX—DOMAEDET keyltkey2] DIER) :

[Tab] WD 7 4 —)v F~BEIT 5,

[Shift+Tab] A7 4 —)v RIZBEIT 5,

[Home], [End],

[Page Up],

[Page Down], and

Arrow Keys B ET —% 74—/ ROBEN,

[F1] FTA T,

[F2] 74—V ROEIREDO U 2 N &R T 25 (FIH
ATRBZRGE) .

[F7] N7 Y TN —F TR T 0 7T W7 AT
T,

OK button WEAREL, 74+ —2%HL 5,

[Esc]/Cancel button Xy ok,

ARMD ONJBHEREIZ., T X TCHOT7 7o 7 ard—0fEL . TR EO D EHIALT~ 7 A
DODERZ OFHEZHFTLET, ZOEICELY, oy o7 va rd—42HT 208N
272 22— =3RS CNEOREMEL AT R TEET,
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ARMD % fifi » 7- BRI 70w g NI TFDO X 912720 £ ;

1-ARMD DA A v A=a—"T7uay oy R"DLEY 22— /LEARIRT S (2T,
TORSION),

2- AV ICMEEZELS, BEFEO7 7 A VEEMT 512X, File>Open 2~ R TEAFED 7 7 A
/v%%?ﬁbiﬁ“ HLWT 7 A NV EERT HI121. File>New =2~ > K& L £,

- AT 7 ANONEERET D, ~SVTDRNEREEIT, FIl £ — (~LTF - RHE V) ZHf
LTCaryTFxA b« ~VLTERRTDHN, ~ILT - %%:—_%ﬁﬁéo

4-T7 7 ANBERELC T 7 ANERGET D, AT 74NN =—2aidk, 774
V] — TABIZMT RG] a2~y REFEs TIRETEX 17,

5- AN17 7 A WEFNTZ WAL, View>Input File =2~ > N CHljig £ TR % 2y, File>Print =
~ FCHIRS 5 Z &N TE 5,

6- N7 7 A NIRRT A—=H—2RELTHRIELZDL, Run A= —7 bt rnt v h—
S I NN—H LTI D,

7- 7t v DOETHE, View A == —0 Text Output & Graphics output =—7 ¢ U
TAxREST, Ty dRERLETXRANE T 74y O N7 7 ANV %
D,

8- D7V Tut P EKT LIS, FilesExit 2~ FZ3FETLTARMD A==2—D kv 7/
L~VIZER D,

9-ARMD A A v A=a—D" 7 b R"nH, 74 FU%HATCTARMD 2#& 79 5,
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6.2 Projects

Tulxl FCiE, BETAE T ANETTT 4L RIICE LB ENTEET, Tav=s bR
BTV WSS, ARMD V7 h o =TI A=Y 3y (B : VAA1G0 UL E) LRICE Y277 A1
PR LET, Tudxl ORI Tedal M A= bfIHTE, UTOL22b00HY
9

Project>New - Tar7 IRFEREN, —BOTa Y= MM (K8 XT) AN LET,
ARMD 7u ¥ =27 774/ (APF) 2MERENET, HLnwradzs bR
B, 77T 4 70 £,

Project>Open - Ta S IREREN, APFEE, 2002l NET VT 4 T7IT
Lij—o
Project>Close- BfEo7ay s NefkTLET, ARMD [Z7 2 Y7 hE— R b4
ET,

Project>Rename- MfFO7T a7 FOARTZH LWRARNCER LET,

Project>Copy - vl NOT7 AN EHF LW R Y 2 Mlavt—LEd, APF 77 AL
LY xs Ml a—SET (Bl . OLD.APF 75 NEW.APF),

Project>Delete Project -7’ =7 &7 uy =2 77 4 L7 RUKNOTRXTOT 7 A /L EHIERL
£9., APF 77 A ADHIBRE, 7T 0 L7 MU BHIBRSNET,

** WARNING ** 7 =7 " T7F 4 L7 NUKNDOT 7 A 11%, ARMD <A
DY T Ly =T (T=F0fpk) PMERLEZME I MCBIRARL $Tay
—/HR S ET !

Project>Add File - BfFDO7 7 A NVEBEOT 0 =7 "OBTTF 4 L7 MYICabt—3%, IO
Tr7AMIT a2 bOYTT L7 NICHDHILEILIHY FHA, Th
. VAN T s A (N=Ta v 4x L) 2T a Yl NIBEIT 5 OICE
FlTd,

Project>Delete File - 4D 7 7 A LVEHIBRLET, 7rAMI7uev=2 hO¥ 7T 417 R
HLVETH D EH A,

Project>File Report- 7oL 7 F3#mSh, APF 77 A ARTR SN, Fav=2 M7 4 L
7 RUKNOTRTOT 7 A VOERHLR— EREREND,

Project>Project Report -f|[fl Al RE 72+ X THFu =7 hOH~ I —LR— b 2FRrLEd, 7 n
V=V h 77 AN (*APF) IZARMDDAA 7 L7 R
(1 : C:.Program FilesARMDW) (&% v £,

ARMD X7 ay =7 h + F— RO, AT —F A+ T4 NIENH3HFEHOAT Yy MIHED T =
J R EEFERLET, £, TV oy la—T 40U T 0D "About" R v 7 A% BT, BHIERNT
WaH7aY el NeERTAHAZENTEET,



6.3 Typical Session

L FOFNE

D

A AA VAo a—nLHFEDE
7,

Bz, FIAT FLArD0Rl v IREMIT 2175 L ViR

#,

vV

ARMD - Main

(<]

Torsion (No File)

—NVEBER L E

| IEE edit  System Options Applied Torques  Run  View  Window  Project

Ctrl+O

Help

ut [ Copy [ Paste [ System Model Insert Value:

© Open Torsion input file
®© v 1 L <« TORSION » Samples v| & | SearchSamples )
Organize v New folder = v [ @
J Desktop A Name Date modified Type Size A
¥p
*| D
5 i & SYNC-MOT.TOI  6/10/20154:58PM  TORSION Input File
== @D torhrm_01.toi 6/10/20154:58PM  TORSION Input File
<fi D torhrm_02.TOI 6/10/20154:58PM  TORSION Input File
= Pictures
D torhrm_03.TOI 8/14/201512:12PM  TORSION Input File
B Videos " s
=1 5 D torhrm_04.toi 8/14/201512:12PM  TORSION Input File
i Local Disk (C:) y
@ TORNAT-1.TOI 6/10/20154:58PM  TORSION Input File
9 C_DRIVE (\\vbox: g : 3
2 TORNAT-2.TOI 6/10/20154:58PM  TORSION Input File 5
P v < >
File name: | SYNC-MOT.TOI v/ |Torsion inputiles (*oi) v
[oom || o

(3. ARMD Zffi ] L 728 RIRy et v o a U 2@iHT2 b0 TH 5,

& ARMD for Windows 6.2 o X

Advanced Rotating Machinery Dynamics

Dynamic Analysis

Torsional Vibration

Rotor Dynamics

Bearing Analysis

Ty ave N 2%
(L) 88 @ (2 <8
‘rm Theust Conical Tit-Pad Rolling
Tools

> 4

L6 QO @ @

Lubricant Wear-Ring Acrodynamic  Squeeze Film
Properties Cross Coupling Damper

‘:v'.l
&5 &
2D Plots 3D Bearing 30D Shaft

Right-click for help. Grayed-out buttons are not installed. | Copyright @ 1986, 2022 RETS Inc.

BAAZ7ANEAEVIZEL.

T BICHT % & . ARMD 2 - 7= il 7ot > o
a NILLFO X HIcen £

1- ARMDDOAA v A=ma—"Ta ko K"NH
EV 2 —VERIRT S (B2 1E, TORSION),
2- BEFO7 7 A NEHEAT S0, File>Open =

<V RCTERFEO7 7 A VEERLET, HL
7 7 A NVEAVERLT 121, File>New <> N&
R LET,

CANZ7AVOHNE

ZmET D,

VAT BTV T —HE, BV a2 VDAL
A==2—@ SYSTEM, Options, Applied Torques 7z

EPBimETE ET,

VT BB A X, Help

AREETITIFI F—2H LT, 27 F R MEFED

T EFIRLET,

-

2 TORSION (C:\Users\Public\Documents\ARMD60\TORSION\Samples\S...

File m System  Options  Applied Torques Run View Window Project Help ‘
3 New [5 Open |l Save % Cut (£ Copy (4 Paste [Hf System Model Insert Value: f

| Branches | Materials | Elements | Ce | Discs | Springs |

Al Elements | Branch 1 Elemerts | Branch 2 Elements|

Branch Material  Use

Number Number Geomety 12 Length OD1 D1 0D2

L it IS 1 O 100] 80| 0o] so] o0 O
b3 12| 1 3 [m] 270| 70| oo 70[ 00| O
=- 13| 1 1 O | 210 75| 0o 75| 00| O
o - & [ o s oo 5[ o[ |

T o [ w e[ o o] o] o] w |

»ow | s [ m [ m [ 20| 32] oo 32] oo| m |

8| 2 [ O | 160] 40| oo| 40f 0o O |

wl 2 1 1 | @ | 7 1 w7l a5 anl 25l anl 71 1¥

] Lo | |

[Element Branch Number [

|Elements can not be created, deleted or moved here, go| [No project open
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A /f ‘/7( ==2—@ OPTIONS TiX, AT 25E—F
o, EHEAIRER KO HEIEEISERE, EEEIT Options

[E==|Een ==

ﬁﬁE\éi§i@mﬁﬂ@N?%—5~%ﬁ%¢ il

Control / Constant Speed / Starup options | Matenal Fatigue / Life Data | Gear Backlash

é Nl & Z)S T % i ﬁ—o Control parameters Conatant speed / startup and shutdown options

TORSIONAL RESPONSE TO SYNCHRONOUS MOTOR

ANBRETANERRAL T,

<o

2 COMPRESSOR 2570

“amten Coeet 1 SYNCH MOTOR

HEICETNVERRTDHIENTEET,
T4 ANIRET IV, MOT ) r—a iz
ab—L720, HRlT5Z &b TEET,

© e e A OB K S STHG WOT 11 D > - —

b ROBLEM NUMBER 1

e e e VXAV )RR T B DI TT T 4
OF DRNE 5731

VAT LNETINET T T 4 HIVIZERT DI
%, View>System Model =~ > RZ&{#H9 5

e I YN —=DETAT A BT, M

77

Time step sizn for intagration (sec) 1.0000002-04 Perform Time-Transient Response a fced speed
uaing the following features.
Number of simulation time sleps. 120000
M 5 Simulation end time [sec) 100 0/
= Options o
Time interval for generating restart data (sec) 1.0
Descripl Natural Frequencies / Mode Shapes | 5y, State Re: Tume Transient Respor Outy
= ey e e | e e, | Ot obors Restert corirol index (Dfor stort €10 3ecs) []
Tead/graphics eutput control paremeters
Natural Freguencies and Mode Shape Options e = " Perform Time-Tranwert Resoonse for drive train
Freferd Units Salactions Monmalize tme-dransient torque data wih respect o sartup and shutdon using the following features
o 1 n - aynchroncus mater rated torque ¥ Synchronous molor torque
@ Cydles/Minute &) Compute sl nsural Fequences and he ] Virte time-ransiant tomue data to text cutput fils Predefinas xtemal iomus
et §| mode shupes ) [7] User Spacfied axemsltomue
O Hetz () Compute naiurai frequencies and mode shapes ) Force printing of text/graphics data st avery tims step ) Speed-Dependent torge:
below 00 cycles/min, ® Automatically dstermine printing interval for text/graphics Bsctical bowque
Gear Backiash
Damping Options.
| lanore all damping § &. undamped analysis )
Ok Cancel Help
Ok Cancel Help
L e
Natural Frequencies / Mode Shapes
= System Mode! =

~_"SYNC-MOT.TOI |

0 V6261
"SAMPLE FROELEM NUMBER 3"

"TWQ_BRANCH MOTOR-GEAR-COMPRESSOR DRIVE TRAIN. 0 TO 12 SEC."
"TORSIONAI RESPONSE TO SYNCHRONOUS MOTOR START UP OF DRIVE SYSTEM."
0 6

: H E @ : H 120000 1.000000=-04
t% T‘ 71— jj 7 é 0 4 0
E @ A j /r E, 6 1.0000002+02 1.0000002+00
= % é 2"/ — ll/ o 0 [ 0 0 0 0 % 1 0 0 1 1
0 0 0 0 0 0
1 8000000+03 0.0000! 0 0.0000000+00 0 00000
0 0 0

0 0
9.900000e+

0 O O 3 S0 G0 DD 0 G

0 0
S .= R IS A 3.000000e+07 1.1500002+07 2.830000e-01 0.000000=+00 0 2.500000=-04 "STEEL"
‘g‘/\"c D) I\ - /]) 4 ]\ I//r :/ﬂ:;){j( k @j'f/ﬁ%ffﬁr 7% = 3.000000+07 1.150000e+07 1.000000e-06 0 000000=+00 0 2.500000=-04 "Stesl No mass®
31000000407 1:1800002+07 1 0 025 3 *Steel No mass”
118000002403 "SYNCH. HOTOR®
— — 1 D80000er04 ~CoMPRESSOR. BaTG
%‘()7\ )[7‘—& J 7 /])/l/ ( 7 7 > ]\ ASC” 7 7 /]) 1 1 1 2 1 1 0 1.100000e+01 7.500000e+00 2.360000e+00
2 i 2 3 1 i 014 18 0 2
3 1 3 I 1 1 0 1.000000=+01 9.000000=+00 2. 360000=+00
4 1 1 H 1 1 1 2.000000=+01 9.000000=+00 2.360000=+00
}I/) %g{%ﬂ—‘é‘ ZD i VIeW>In ut flle o<y ]\ % 5 1 H 6 2 1 0 1.500000=+01 1.400000=+01 0.000000e+00
¢ 1 ¢ 7 2 1 0 2.000000=+01 1.400000=+01 0 000000=+00
7 1 7 8 2 1 0 1.500000=+01 1.400000=+01 0.000000=+00
— ° 8 1 8 9 1 1 1 2.000000=+01 1.100000=+01 0 000000=+00
,fi);ﬁ L/ i ‘g“ ]\jj = 7 /I) }I/ODT — & &j: o p— 3 1 9 10 1 1 0 1.000000+01 9.000000e+00 0.000000e+00
o N 10 11 o1 1 1 0 1.400000=+01 8.000000=+00 0.000000=+00
11 i1 i 1 i 01 18 0
12 1 2 13 3 1 0 2.700000=+01 7.000000=+00 0.000000=+00
i 7‘4 6j:E ):'IJ 6 > & ‘C\\ jz 13 1 13 11 1 1 0 2.100000e+01 7.500000e+00 0.000000e+00
- il — o 11 1 11 15 1 1 02 11 10
1 3 1 5 i i 0 o onoociny $ehn000Zi0s Nsboonm
2 2 2 3 1 1 0 1.200000+01 4.000000=+00 0.000000=+00
3 2 3 i 3 0 02 13 0
i 2 F k. ] b 3z 00 LiE Nty a:hoaun
5 2 5 ¢ 1 1 0 1.070000=+01 4.500000=+00 0.000000=+00
6 2 6 7 1 1 0135 16 0
7 2 7 8 1 i 0 2.000000=+01 6.300000=+00 0 00000
8 2 8 9 1 1 0 1.500000=+01 6.300000=+00 0.000000=+00
5 2 s 10 1 1 018 145 0
10 2 10 11 1 1 0 1'600000e+01 4/500000e+00 0 00000
11 2 11 12 1 01 000000=+00 0.000000=+00
1 15 =1 3 0.0000006+00"0 2000000400 1 0"
1 § 62500000405 "12 Hator Rotort
1 7 £.2500002405 "1/2 Motor Rotor”
1 15 7.500000e+05 "Gear”
2 1 7.500000=+02 "Pinion”
2 7 39000002403 'Compressor W-1"
2 8 3.5000000403 "Compressor V-2"
1 1 0 28000002400 "
1 13 0 1.000000=+00 "*
2 2 0 1.000000=+00
2 1 0 1.000000=+00 "
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F. Run A= bERAT Rt v 23745, B

RUN A7V a i, BRENEYVa—TarEVa Steady State Response — L EFITLE
RSP d =N *%%éﬂ“bt RIAT R ATy ~L Time-Transient Response EAT T LD
AUV RKEE~ v 72 E KT 584, Run>Natural bt Al Frequency 47
AVYNT T 4TI VIR =IRE TSN, T FALLTTT

4 v 7 OO TR EMER SN E T,

4 SYNC-MOT - Notepad - o

File Edit Format View Help G' ;'ﬁ':':% % ‘51 #‘ X ]\ ﬂ:zitvéﬁﬂ_:\‘

SAMPLE PROBLEM NUMBER 3.
TWO BRANCH SYSTEM; MOTOR-GEAR-COMPRESSOR DRIVE TRAIN. @ TO 12 SEC.

TORSIONAL RESPONSE TO SYNCHRONOUS MOTOR START-UP OF DRIVE SYSTEM. AA A ==2—D VIEW F7 3 N = \ﬂf f‘b
>>> DAMPED NATURAL FREQUENCY RESULTS <<< %%T FA P 77 77407 ﬂ:/it-(%%ﬂ—ﬁ—

------------------------------------------ DO LET, #R>7 %A MR

Mode Growth Dynamic Critical * FREQUENCY = ?R‘ﬁ_éclf\ THXFA M a—T2—T 4 Ui:/fz))
Number Factor Magnifier Damping Hz Cyc/Sec Cyc/Min E@j L/ — N - =
----------------------------------------------------------- TX AN T 7 A HEBRIIZFHE A
b -1.3795E+01 5.6972E+00 8.7763E-02 24.919 1495.162 N ) . . — i
2 -1.1722E402  1.9457E+00  2.5698E-01 70.158 4209.483 AENTERE j/l/i‘ﬁ‘ Fora—T7 4 VT 4T
3 -3.3328E+02  2.4456E+00  2.0445E-01 253.964 15237.869
4 -7.4046E+03  5.1931E-01 9.6282E-01 330.638 19838.303 —
5 ~1.6275E:03 1.1064E+00  4.5191E-01 511.321 30679.252 6i T i‘\’x }\ Hjjj {ZIK%X & H }I/ Lf:— LQ 7
6 -2.3657E+03  9.1946E-01 5.4380E-01 581.061 34863.656 —_— —
7 —3.2183E:93 7.8412E-01 6.3766E-01 618.775 37126.523 /]) }1/0) W/@ 7&{@0)7 7 ) b‘ / 3 /L; = ]:
8 -3.8583E+03  7.1996E-01  6.9448E-01 636.204 38172.246 . ]\/77:,: D . 70 U \\/ﬁ a:‘;é,fg Lf: D ‘a—é : t 75‘)‘\/6%
< >

£7,

H.®#R%E27 57 4 v 7B TER |
B Input File |

1 BE Model

View > Graphics Output Z-%{R9"2 &, ARMDGraph B Sosnies ' |
7 7 N = e ‘ Mode Shapes
:L‘_‘T /]) U T /( b)i@@ l./\ 7 7 7 /]) ‘y 7 7 7 /l) }I/O)Ejhb ‘E Text Output » Steady-State Response R ‘
&ﬁﬁ&%%zﬁ‘@% i‘a—o éi é‘\i f£7°‘j_t \\/.H_VG\ f Ch-e:kforErrors

Quick Chart
RSN 774 v 7 BXOTRA N7 741 e
. 77 ANVAOIERETR R Y £9 (TNG, .TNO
), WEFLOERIZOVWTUL, £7ukyvo
~NVT T 4 R ESBRLTLEEY, 2R bD
W4 Rt AA VA= 2—DKTEY 22—/
HELP 47> a v b7 7 B ATEET,

Time Transient Response

FHADTZDOIZ, HONLORESNTZT T T 4 w7 « T7AVORENMREENLTOHET, ZHOHDORTEI
7’7*1‘27@‘7;3 IZ. ARMDGRAPH =—7 1 U7 ¢ (FX) ® "Use Current Files "R~ 7 A% F =7 L,
"Open Workspace "#ffl L CTX v > ~UL « XA T 7T AOFERRRE SNIZREZ TR L, "Show/Update
Graphs "Hh ¥ v # L Cvy 7R RrLET (FK),

a2 —H#—|X, ARMDGRAPH == —7 1 U7t Dkkx 247> a v &flioT, Fv— L (1~4) ZENL, 0D
B ofE, A —n, LB A LR 2/ 2 2 e 2 HERLET,
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(=) Graphs

[@ Open Workspace H@ Showi/Update Graphs l

Chart Type

X Axdis
Unit

Rotational Speed (RPM)

Rotational Speed (RPM)

Y Lines

Units Freguency (Cycles/Min)

.G Set Lines | Details | Line Defautts | Annotations | Line Markers |
i [ Graph - Default
. = Charts File Cortents
- Chart -1 Units  Frequency (Cycles/Min)
i WS%%C S 2 SYNCMOT trc US =
(1) SYNC-MOT.tnc US - Rotational Speed (RPM)
- 1st Order
2nd Order
3d Order
4th Order
5th Order
6th Order
7th Order
8th Order
Sth Order
10th Order
11th Order
12th Order
- Mode 1,Cpm= 14952 0.0878
- Mode 2, Cpm= 42095 02570
- Mode 4, Cpm= 198383 0.9628
- Mode 5,Cpm= 30679.3 04519 il
Mada & Camm- 240C97 7 NEA0
[ < AddFile | [ DeleteFile]
= :
|l Save Workspace Use Current Files I Repiacs ke

Line

1st Order

2nd Order
Mode 1, Cpm=
Mode 2, Cpm=
Mode 3, Cpm=

14952 00..
42095 02..
152379 0....

File

(1) SYNC-MOT tnc
(1) SYNC-MOT tnc
(1) SYNC-MOT tnc
(1) SYNC-MOT tnc
(1) SYNC-MOT tnc

B & B

C:\Users\Public\Documents\ARMDG0\TORSION\ Samples\SYNC-MOT.tnc
1.600 ~
" |- 1st Order
2 ---f=+-- 2nd Order
! B s \ode 1, Com= 14952 0.0878
1.400 : i —— Mode 2, Cpm= 4209.5 0.2570
i " —&=— Mode 3, Cpm= 15237.9 0.2044
E .o ~=&=~ Branch #01 Speed
1.200 | ! /’ -=== Branch #02 Speed
1 % s
3 | v >
Wq oo f 1300 RPM o o
@ i b -
5 0.800 | i i SR
S:’, E "/ il
s : F o
3 0.600 | i s e 10800 RPM |
o 1 Ed -
@ 1 S s
w : & 3 "'JJ.
| i .
0400 F ] —
h gl
o 1 Sl
- 1 L
o7 § e
0.200 | gk
o T
= - i
s i
0.000 &= L i ;
0.000 0.500 1.000
Rotational Speed (RPM) (E+04)
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. E— R =A4 7% 3DFXR View

g InputFile
T— Ry =g THEEREDEZETT LD 3RT Model

(3D) B =—Ii%, View A =a—/bH@#ER L7z

3D Shaft Viewer TLL T D L 9 IZFRRTHZ & 4

bk ¥  Graphics Output  »
° g TextOutput »
/  Check for Errors
|¥8  Quick Chart
| ARMD Shaft Viewer (C:\Users\Public\Documents\ARMD60\TORSION\Samples\SYNC-MOT.TOI) =i =
File View Project Help
Ouput Set: TORNAT Mode Shapes ~ | Output Set Property: 4 m ¥ | Shape Amplitude 1000 [_] Normalize By Branch | Cursor Control Selector 1) ~
(- Branch 1
(-3 Branch 2 SAMPLE PROBLEM NUMBER 3.
TWO BRANCH SYSTEM: MOTOR-GEAR-COMPRESSOR DRIVE TRAIN. O TO 12 SEC.
TORSIONAL RESPONSE TO SYNCHRONOUS MOTOR START-UP OF DRIVE SYSTEM.
Viewpoint
Rotation about:

Zoom X 07 z

- = > b4

1SO YZ Xz XY
Visibility: Show
[] Mesh Solid
Mode Lines Center Lines
Discs Bearings
Connections
Animation
. } N Animation Speed

Enclose Cony Ao

Image Scale

[Relative Amplitude, scaled by Shape Amplitude

[No project open

JEV2—NVERTLTARMD 7uy b=y RIZRE 3,

K. 7y b Fov 4 FUuzTC, ARMD 2% T3 3,
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64 oI v Fa—RNITAEY U I LEYT gV

ROTLAT. TORSION, JURNBR 72 ¥ ® ARMD & = —/LTlE, v T4 o~V RfELTnWET, Sy

=B TCA VA N—=NVENDEE, T7FNVITCEY2—NDOFa— NI TAEy g B4 e x
T, Lo TC, ARMD AA v A=a—0nbEYa2—VEERTLE, HENIZF 22— ) Ty gy
NEFHLET, —HEV2—NEZHALDLIE, BEEY2—LEZERLL X, BENICTF2— M) Tk

v avET VT AT DN, Lo T a7 NRERINET,

HlE LT, RIAT RLA ol »iEEEN O 5O TORSION EY 2 —/L% ARMD DA A > A == —)
LIBINTHE, EVa2—ARNEBIL, UTFTOLIICHIBMICTF2— NI T vy v a BN InET,

'g@ ARMD Torsion Help =B
< H-

Hide Back Print ggtions

Contents ]IQdex | Search | Tutorial I
@ Contents ; i i i
& () Background The following Procedure contains the basic seven (7) steps to use TORSION. Online help can be accessed any
@) Introduction time by either pressing the F1 key or clicking the Help button (if available).

[2] Torsional Vibration Analysis
7 T@ Moldeling Concepts TO RS'ON - Torsional Vibration Analysis of Mechanical Drive Trains
utorial
= u Torsion User Interfface -~
B () User's Guide @ 1. CreateNEW | Enter/Modify
0 Torsion Main Form .TOlfileor T
@ System Fomn OPEN an X X .
@ Options Fom existing file 2. System || 3. Options 4. Applied
Q Applied Torques Form - ! L 3|5
] Toolbar Torques |
[2] Menu Commands :

[2] Running the solver = i
[2] Mutti-Solver Dialog 5. Ve"fy.mOdEI
@ Viewing a graphical representation gra_phlcally
[2] Text Output Description orin text
@ Graphics Output description format
Q How To... . T
E?] Sample Session
@ Sample Problems |
@ Solvers 7. View 6. Run Analysis

s results > Natural Frequency
‘ graphically |
orin text > Steady State Response

format » Time Transient Response

>

m

[N [Click on the portion of the chart for which you want more information] -

Fa—hRMUT By Ta it BIRENTFEEY 22— VOBIEOIERP 2 AT v P EFERLIAMTXAH L HI1C
HEtENTWET, By varov7e—Fx— FOEARTZ VT T IARAX—%2 7 Vw7 T5HE, BRLET
U7 OFEEHRN R EINET,

ARMD £V a—VOFa— )Tty iaid, #RULEZEV2—NADONT Ao a—nbEETHZ 8
HTEFET, EHIT, T RA=a—0 a7 Y] (TORSION £ ¥ 2 —/LOBAIETH) (2%, Y
2 —/VIZBET D EHIME N R S, BT VOERL, T, FEROFRICET MR AT v 7« 31+ R
ToTOV Ty arbEERLTWET,
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graphical uses interface integrated to provide complete torsional vibration analysis in one operating
environment and solution modules, which use state-of-the-art numerical methods to bring you the
analysis results quickly and eficiently without compromising the accuracy of the results

TORSION - Torsional Vib

[Click on the portion of the chart for which you want more information]

obyective 1 1o ACCURATELY gredict the
mechanic

oatings o i g

2 ARMD Torsion Help - o IEl
n - & I
Hide Back  Prnt  Options
e TORSION i ;
o - Torsional Vibration
&
=] Q‘l] Background
[2] Introduction General
[2] Torsional Vibration Analysis o INTRODUCTION o HOWTO
(2] Modeing Concepts o TUTORIAL CMSAMPLE SESSION
g % :::z::: S I O MODELING CONCEPTS 0o SAMPLE PROBLEMS
= () Users Guide
@ Torsion Main Form
@ System Form
Q Options Form Passi
Q Applied Torques Form TI?: m:
[2] Toolbar 1“nahu|gml
E?] Menu Commands M frequency.
[2] Running the solver
[2] Muti-Solver Dialog X
@ Viewing a graphical representatior *
[2] Text Output Description ) N
E?] Graphics Output description DS'::I-I;}:; gem !
@ How To...
[2] Sample Problems
E?] Sample Session
@ Solvers i
Reference 3
B
Torsional Twist Mode
*\4
Reference
O What's New In Torsion O Menu Commands
O Notes and Definitions O Mouse Operation
O Units Conversion Table 0O Keyboard Commands
O Technical Support 0O File Names
O Technical References O File Extensions v
< $ O User Feedback Report O Input Map
I >
ARMD Torsion Help - olEN — p— T e
N e R Modeling Concepts : Sample Session .o i
torsional wbeation chaacteristics of mechanical dwe trains. TORSION consists of an advanced Computerzed torsional MTRODUCTION

When the TORSION soltware s launched for the fst teme. TUTOSIAL 18 actaated 10 tamilane the user wih TORSION Whee exting ths session the
TORSION softwars 139 ievel meny (shown beiow) & deplayed

Cick on he mams o 0ot you wan mors bemation]
< TORSION (€ worrows - = HEM
fe G Suen Opem fppiadlowes B Vaw Wadew Pmex Hip
2 Mew 25 0pen il Seve & Gt 83Copy 287w B Sybem bt et Voo

Tormonbreectiolt Testrgcider

e ALt s et ok /e it b CEM g S O Ot W e, s pcpan o by
xacate e Sheps ok Lok B w10 o 10 wsitle Al ths nged o adted 1o the.

ek m the form. Ader ELEMENTS, osCs,
SPRINGS tabs of the SYSTEM menu or 3ay o the contrel parametes  the DETIONS and APPLED TOROIES menus

Aler selecting 3 Sle with OPEN o Cresting 3 NEW cne. the ELI{ mens y (OSNAT)
(IR0 or Tiems- Transart Response ([0SRSE) and generats the cutput fies fo the cumeet mput e in memory v

< >
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6.5 Selected Screens

Supplied with the ARMD software package are various sample rotor dynamics, torsional
vibration, bearings, and lubricants input and output files. For purposes of exercising ARMD and
for viewing the various data forms and graphic plots presented on the following pages, each of
the screens shown has the required steps/commands for viewing as illustrated below.

DATA FORMS

e Torsion (No File) = B

Edit  System

Options  Applied Torgues  Run View  Window  Project  Help

ut [ Copy [ Paste [[ System Model Insert Value:

Mew

iy Local Disk ()

o C_DRIVE Mwhboxs

22 torhrm_04.toi
2 TORMAT-1.TCI
o TORMAT-2.T0I

814/2015 1212 PM
6,/10/2015 4:58 PM
6,/10/2015 4:58 PM

- Open Torsion input file
@ = 4 | « TORSIOM » Samples v O Search Samples 2
Organize - Mew folder = - I @
m Desktop G Mame B Date modified Type Size o
| Documents -
& Download T SYNC-MOT.TO 6/10/2015 4£58 PM  TORSION Input File
ownloads
U Musi #20 torhrm_01.toi 6/10/20153 458 PM  TORSION Input File
B ¢ HEE & torhrm_02.T0I 6/10/20154:58PM  TORSION Input File
ictures
i #E0 torhrm_03.TO 8/14/2015312:12 PM TORSION Input File
B Videos

TORSION Input File
TORSION Input File
TORSION Input File

v £ >

File name: | S¥MNC-MOT.TOI ] | |Tmsiun input files (* toi) W |

| Open | | Cancel |

File>Open>Samples>SYNC-MOT.TOI

Description: From the File menu, select the item labeled Open then select the input file SYNC-
MOT.TOI from the samples folder.
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e TORSION (CAUsers\Public\Documents, ARMDB&0\TORSION\Samples\SYNC-MOT.TOI US) = =
File Edit System Options Applied Torques Run  View  Window  Project  Help
Lj Mew [ Open g Save # Cut [ Copy [ Paste [ System Model Insert Value:
Branches | Materials | Elements |Car1ned.ions I Discs |Springs|
All Elements | Branch 1 Elements | Branch 2 Elements |
Branch Material Use _Use Stiffness ’ ) ' .
Number Number Geometry Taper Length ©D1 D1 QD2 D2 Stg;renss Diamater Stiffness Damping  Inertia
L 1 1 [l 10| 75|23 75|23 0.0 0.0 00 0.0
% 2 1 [l 140| 880|236 80|23 0.0 0.0 00 0.0
. - 3 1 O 00 90|23 50|23 [ 00 0.0 00 0.0
i= 4 1 200| 90|236| 110|236 [ 0.0 00 00| 00
5 1 | 150 140 00| 140| 00 O 0.0 0.0 00 0.0
[ 1 | 200| 140| 00| 140| 00| O 0.0 0.0 00 0.0
7 1 | 150 140 00| 140| 0o O 00 0.0 00 0.0
' | 1 | m [ & | ooflviof oof sof oof @ [ oof ool oof og
9 1 n gnl nnl onl onl m 0o 0 0o i
10 1 #@ Shaft Element Selection Summary for Rows8-11 - B
11 1 n Length =
12 1 3 D Shaft Weight = 5&7.4572 lbif
Inertia (WR®) = 10222.04 lbf-in®
13 1 1 [l
14| 1 1 I et
15 2 1 I:‘ Total Inertia (WRET) 10222.04 lbf-in® (Shaft + Disc)
16 2 1 [l
17 2 3 |:| | 20| 32| 00| 32| 00| O 0.0 | 5.500000=+06 00 0.0
12 2 1 O 60| 40| 00| 40| 0o O 00 0.0 00 0.0
19 2 1 [l 07| 45| 00| 45 00| 00 0.0 00 0.0
£ >
& | Ok | Cancel | | Hep | |/ Check for System @)
|[Element Branch Number |
|| | [Na project open

File>Open>Samples>SYNC-MOT.TOI
System>Elements tab

Description: From the File menu, select Open, then select the SYNC-MOT.TOI from

the Samples folder. From the System menu, select Elements to display

the element information data form. Color by material, using the color icon

H
=

summary icon
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= TORSION (Ch\Users\Public\Documents\ ARMD60\TORSION\Samples\SYNC-MOT.TOI US)

=

File Edit Systern  Options  Applied Torques  Run View  Window  Project  Help

) New [5 Open [gf Save Cut Copy Paste System Model Insert Value
oo A
fiaet System Model
Element 9 on ~ C\Users\Public\Documents\ARMDE0TOR SIOM\Samples\SYNC-MOT.TOI
Branch 1 SAMPLE PROBE NUMEER 3 Mode 1: 1.4952E+3 cpm
) TwO BRANCH 1 MOTOR-GEAR-COM DRIVE TRAIN. 0 TC . Damping Ratio: 0.0878
Material: TORSIONAL RESPONSE TO SYNCHRONOUS M START-UP OF DRIVE
1
Length:
ie.8
oD1:
9.8
ID1:
8.e
oDn2:
v
Rl > COMPRESSOR 25TG
Display Station Number
Display Filled Symbals
Display Scaled Discs
Display Branch
Al -
Connection View:
Stub -
Mode Shape:
Scale Mode By Branch
[[] Animate Mode Shaps 1. 8YNCH. MOTOR
Animation Speed
Zoom ]

No project open

File>Open>Samples>SYNC-MOT.TOI
View>System>Model

Check boxes for: Display Stations Number
Display Scaled Discs
Select: Mode Shape

Description: From the File menu, select Open then select the SYNC-MOT.TOI from the
Samples folder. From the View menu, select System Model to graphically view
the model or press the System Model icon. Use left pane check boxes to
show/hide various options (station numbers, mode shapes, etc.).
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GRAPHICS PLOTS

Graphic plots are displayed with the ARMD graphics utility ARMDGRAPH which is activated
automatically from the view menus of any of the ARMD modules (TORSION, ROTLAT,
JURNBR, etc.).

When the Graphics Output item of the View menu is selected, various analyses results
(previously performed for the currently loaded input file) are accessed from a list box. Once an
item is selected from the list box, the graphics utility is launched and the graphics file is loaded
to memory for displaying the results graphically with the use of existing templates or user
specified options.

[ Graph: f=E =]

C:UsersiPubliciDocuments\ARMDE0 TOR 510N Samplesi S5YNC-MOT.trg
DRIVE TRAIN START-UP RESPONSE LOW SPEED SHAFT TORQUE

e (Fpm)
rejue (in-b T (E+5)

HIGH SPEED SHAFT TORQUE

File>Open>Samples>SYNC-MOT.TOI
View>Graphics Output>Time Transient Response

Tarque (n-lbf) (E405)
Tarque (in-IbT) (E+14)

Check the “Use Current Files” box and then press the “Open Workspace”
to select the preconfigured settings of the four startup plots shown above,
then press “Show/Update Graphs” button for display.
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Rotor Dynamics (ROTLAT) Module

o Rotor Dynamics (No File) = O ROTOR
File | Edit System Op| @ Open Ratar inout file B DYNAMICS
A New @ - 1 L« romaT » semples » | File>Open>Samples>TurbineModelxxx.ROI —|
| (ROTLAT)
|§ Open... Ctrl+0 Organize = New folder =~ [ @
= Save Ctrl+S 4 || ROTLAT A Name = Tite ~
Save As... | > J. Samples @ ROSYNC-3Bdynami... i
o . . Templates @ TGS-240-ROTOR-S... Stablllt.y
4+ Convert Units » L THRSBR @ TGS-HIP-LPA-LPB-... > AnaIySIS
R > TILTBR & TURBIME-GENERAT...
) Recent Files > » . TORSION e L . (ROSTAB)
ﬁ Exit bl Viscosity v o€ >
File name: w| | Ratorinput files (*.roi) v U n bal ance
Q System form > Elements tab |
| System =N ol == Response
p—p>
- Materials | Elements | Digce Bearings | Bearing Loads | Speeds | Static Pedestals | Dynamic Pedestals | Springs: Seals & More | Element Stiffness | Station Moment Release — (ROSYN C)
) Use User [l
H,Tmeg:l Taper Length OD1 ID1 0OD2 1D2 Stiffness S}fmae( Specified MName
Diam Stiffness
= 9 | 1 O 187 | 2500/ 00 00| O 0.0 [None | v Steady State
= s | 3 0 79| 2572 oo | O 00 [None | v > Response
o 0.0 : (ROSSRP)
: 51 (S e a0y | #2 Shaft Element Selection Summary for Row
2 52 | 9 O 57| 3274 00 00| [J
+MN 53 g ] 357 | 3400 00 oo| O Shaft Length = 307.1 o T
B s | 8 | O | 8| 200/ 00 00| O i‘:‘?" ‘I‘IE:"‘?ht_"_= 2;?-239?.0}:?'606“ o Im_e
¥ 55 | 8 | 199 480 00 | O e e Transient
[ B s | 10 | (] | 249 3881 00 Y] m Selected elementssummary  j—— Response
i= 57 | 10 [] 249 4379 00 0.0 Il | otal weight = 408.4347 kg (Shaft + Disc) (RORESP)
[Row Color Options | ] 4214 4952 00 ] W
59 [ 10 [ ] 415 5070( 00| 5070 oo [ .
60 | 10 [ ] 415 5070 00 o0 | 0.0 [None |v Critical S_PEEd
g | 7 [ O #s[ s070( 00 00| [OJ 00 [None | v & Stability
2 | B L] 415 5070 00| s070| oo [ 00 Nome | v Maps
6| 4 0 | 389| 5270 00| s270| 00| [ 00 [Nore |v (ROTORMAP)
6| 3 O 39.0| 5996 00| 5996 — ==
- Ok System Model with influence of Bearings, Supports Flexibilities & Seals
|Element Material Number
@ | System Form > Discs tab |
Materials | Elements | Discs | Bearings | Bearing Loads | Speeds | Stz| [ Display Station Number
Folar Momant [ Display Filled Symbols
i i olar Mam is caled Discs
Satn  Wesht  owena 0 FIEITNC
d 2 20| 3325 | 00|
A = | wsl 75| |
=i 26 81 464 0o oo S
None -
Ok
- [ Animate Mode Shape
|Disc Station Mumber
: Animation Speed
| System Form > Bearingstab
Zoom
Materials | Elemerts | Discs | Beanngs | Bearing Loads | O Fin Masrsin Cobor
Key Commands
Coeffi

Station  DOF

Type

Souice

oLdLus W rug rie

- sl length = 5774999 mm——————————————————————————————— ==

RIS ILS

Manual Bearing | ¥ || Manual |+ =o
£ @ Stiffness and Damping Coefficients, 2 Degrees of Freedom, All Speeds
Bearng # 2 Station & 217 Description: )
ﬂ Type Manual Source: Manual Ed It_
Stiffness and Damping Coefficients by Speed: Prope ries

|Bearing Station Number pead Load P Yo e oy o Dy e Ty ~

32000 824320 3.396400s+08 | -5372600s+06 | -1.004000e+09 | 1787700e+09 9318200 -575200.0 | 5764300 | 5.1466002+06

. 34000 824320 3.356200e+08 | 7.414100e+06 | -9.970500e+08 | 1750800e+09 897770.0 -887730.0 -886100.0 | 5.7636002+06

Steam Turbine R T

Rotor Dy nam i CcS 3800.0 824320 | 3.322600e+08| 3.375000e+07 | -9.797200e+08 | 1.706900e+09 £248000.0 -743960.0 744060.0 | 5.147300e+06

2 28800 824320 331630008 3938100e+07| -9.750300e+08 | 1.695800e+09 8397100 7229500| 7214100 504520006 | v
Evaluation [Speed |RPM
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. | m— = =}
®| Solvers Options
Descrpiion | SoWer Uptons T Nafural Frequencies / Mode Shapes  Unbalance / Steady State Response  Ti & Options =5 EoR| 55

Diescription | Solvers Options | MNatural Frequencies / Mode Shapes ‘ Unbalance / Steady State Response I Time Transient S\mulaﬂanl
Features / Output Cortrol 1

Enable automatic calculation of Pedestal / Housing
® -
bearings and springs coefficients [] Pedestal /housing consid Natural Frequencies and Mode Shape Options Natural Frequency, Mode Shapes & Stablllty
(¢ Disable sutomstc calculaion of Output Options
bearings and springs coefficients
Gravitational body force factars @ Cycles/Minute @ Damping Ratio [] Compute natural freguencies and mode shapes where
X Direction ) Hertz () Log Decrement the critical damping ratio is below 0.0
¥ Direction: Gt "
ical Speed/Stability Map Condensed Output
Critical Speed Options
Solver Options Ampltude Output Lnts (US _ !
Aways use Include Stabity Analysis Options Initial Bearing Stiffness 0.0
4DOF Gyroscopics
Stability analysis Operating speed 3880.0 - Final Bearing Stiffness 0.0
Unbalance response analysis Unbalance response analysis T S . 2 i
Steady State response analysis Steady State response analy|
Tin Trnsent anayi Tine Transient an First Bending Mode — Pinned-Pinned Supports
) Graph: Default [5J[5E Kawp User - Mode 1 26924E+3 cpm
C:\Users\Publicl ARMDBO\ROTLAT Samples\Turbi M i mg o: 0000

ROTOR SUPPORTED BY TWO OFFSET HALF BEARINGS.

TURBINE CRITICAL SPEED MAP

2000 " =TT (@@ ,,
mm; 'll HH|| i ¢
e |\lOdle # 4 I
Moples Mode 2 ||||||m||||||||||||||||||iH!IIII N “H HN NH H“ MH H H“H H | i |I|||"i||||||||\||||\H|HH I
||uumum‘|||||||||H||||||I||... MHNM “mm mw“ H“ “ ‘ H H“H H ||||||I .|||||||||||||||\|||muu L

{0 Graph: Default [E=N = 5

C:\Users\Public\Documents\ARMD6MROTLAT\Samples\TurbineModel-M2PedestalKWith SealsNomCNom Setup. stg

2D Graphics - Lowest Eight(8) Natural Frequencies Mode of Vibration

L N R R TP i &M 1X 137834E403
0.900 | ——M 1Y 0.041F
0,500 —s— M 2X 1.73650E+03
I E —+—M 2¥ 0960F
0.700 | —=— M 3-X 1.80135E+03
] M 3Y 0.034R
0.600 —=— M 4-X 241591E+03
0.500 —f— M 4 0.922F
N, —A— M 5X 2.83186E+03
0.400 | : - —m—M 5Y 0173F
M 6-X 4.22781E+03
0.300 ¢ b, M 6Y 0.055F
0.200 | M 7-X 5.19690E+03
—f—M 7Y 0.032R
g 0100 4 M 8X 5.47308E+03
by ]
& 0.100
-0.200 |
-0.300 |
-0.400 &
-0.500
-0.600
-0.700 |
0800
-0.900 |
-1.000 : - AR it : :
0 1,000 2,000 3,000 4,000 5,000

SHAFT LENGTH (mm)
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L= System Model El@

C:\Wsers\Public\Documents\ARMDE0\Project ROTLAT-Projectd 1\ Turbine Model-M2FPedestalKwithSealsNomCNomSetup roi

Element 61 -

ARMD User Mode 10: 7.9186E+3 cpm
Name: RETS. Inc. Damping Ratio: 0.007
vaterial ROTOR SUPPORTED BY TwC OFFSET HALF EEARINGS. irection. F
material:

7
Length:
oD1:

587.8
ID1:
8.8

v
[] Display Station Number
Display Filled Symbols
Display Scaled Discs
[] Uriform Display Scale

Mode Shape:
Mode 10 F 7.92E+3| =

[] Animate Mode Shape

Animation Speed

H .=
—

Zoom
[] Print Materials in Color

==

=
=

=
=

Key Commands
-t Axial length = 5774.999 mm -
ARM-""" IOA T learad DubliA Nacuments\ ARMD60\Project\ROTLAT-Project0 1\ TurbineModel-M2PedestalKWithSealsNomCNomSetup.roi) - “
File view||lH Input File
Ouput Set: { Model Property: }& Mode 10F7.92E+3 cpm ~ ]| Shape Amplitude 500 Cursor Control Selector (» ~

| @-=» Sha
- g:a H 3 D Shaft Viewer

@ sha (&) Graphics Output  »

+]-=» Shal
CIRE Tetowpt
Gt =m Sh
: = Sh: W Check for Errors
C-=» Sha ~= .
[ Quick Chart
|
~| 0D2 340
| D20
| Len : 35.80005
+--=m Shaft Element 55 b
Viewpoint
Rotation about:
Zoom X b z
+ + + +
- = * -
1SO YZ Xz XY
Visibility: Show
Mesh Solid
Elipses Center Lines
[[] Discs Bearings

Connections

Animation

. ’ ’l Animation Speed

Copy Auto ‘ b
Enclose Image Scale

Relative Amplitude, scaled by Shape Amplitude ROTLAT-Project01
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== ===

D60\ROTLAT!

Ci\Users\P OTOR.ROI

Description | Solvers Options I Natural Frequencies / Mode ShEDESH Unbalance / Steady State Response | Time T Nomal Operating Speed = 1800 (RPM). Two Fluid-Film Journal Bearing.

Motor Rotor Model — Un Shaded

5000 Horsepower Electric Motor Analysis .

Bearing data is generated wih the bearing module JURNBR.
Unbalance Response | Steady State Response I Station Oulpl.rtl Q Q Q Q
SynChrOnOUS Compute unbalance response over the range of speeds shown here:
Unbalance
Response
Initizl speed 500.0 RPM
Intermediate speed  1800.0 RPM
Final speed 3600.0 RPM 2 4 6 8 10 16
1 3 5 7 9 1" 15
Mumber of speed increments 100 — —
% Graph: (E=8Eol =
C:\Users!Public\D LAT syg —
MOTOR SYNCHRONOUS UNBALANCE RESPONSE ANALYSIS RESULTS IN GRAPHICS FORM.
1 e Ampl - N # 002
—=— Ampl.- N# 007
51 Peak-to-Peak —— Ampl N2
) —— Ampl.-N#] . K K
# Amplitude of =6 Ampl- N# Amplification Factors at Select Stations
®I Vibration as a . WOTORsya —x
. e |
= fu nction Of BMPLIFTCATION FACTORS FOR SPECIFIED ELEMENTS -
"
SpEEd MEASUREMENT FREQUENCY AMPLIFICATION  AMPLITUDE
TYFE (CFI) FACTOR (nils Pk-Fk)
g SHAFT STATION - Motor Non-Drive-End
& E-AXIS ] 4.31 4.531
o ¥-RAIS A 3.96 1.873
£ ¥-4XIS 6 £.92 10443
2 MAT. XIS 9 4.30 4.797
2 MAT. ANIS .7 9.21 1.817
S SHAFT STATION - Non-Drive-End Bearing
< A-AXIS 5
¥-AXIS 2
HAT . ANTS 5

SHAFT STATION - Drive-End Bearing
E-AYIS

Y.
500 1,000 1,500 2,000

Rotor Speed (RPM)

2,500

£

2
MAT. KXIS 1302 64 & 000

SHAFT STATION - Coupling + Drive-End

E-31IS 1902.0 3.38 3320
E-ANIS 25769 627 3762
¥-211S 29457 10.40 9,090
o5 32 MAT. AXIZ 1302.0 3.40 3384
AT AXTS 29457 1031 5812

It 0

I Ouput Set: ROSYMC Vibrational Amplitudes = | Output Set Property: < 294242 RPM

- vl Shape Amplitude 2000

= Shaft Element 4 -
= Shaft Hement 5

- = Shaft Element &
= Shaft Hement 7
=» Shaft Elemert 8

oDt 1121

D10

o2 1121

D20

Len : 12

- = Shaft Bement 3

= Shaft Element 10

- = Shaft Blement 11 v
Viewpaint
Rotation about:
Zoom X Y Z
+ + + +
- = & -
150 YZ Xz XY
Visibility: Show
Mesh Solid
Hlipses Center Lines

[7] Discs
Connections

Bearings

Animation

m )l

Animation Speed

Cursor Control Selector {] -

3D Graphics — Dynamically Deflected Rotor at Critical Speed of 2945 rpm
Animation available for enhanced viewing.

Copy Auto

Enclose Image Scale

Vibrational Amplitude in mils, at selected RPM, scaled by Shape Amplitude

Mo project open
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UiUsers\FubliciUocumenis\ARMUG RO | LA | \samples\SSKesponseSamplel |-JeficotiRotor.rol
& Options STEADY STATE SIMULATICN EXAMPLE - Single Disc Rotor System Model

Operating Speed Range 1,000 to 10,000 Rpm -1st Critical Around 6250 RPM
Two Bearings Support at Stations 3 and 15.

| Deescription I Solvers Options I Matural Frequencies / Mode Shapes I Unbalancs / Steady State Resp: Jeffcott Rotor Model

Unbalance Response | |Steady State Response | Station Output @

Perform Steady State Response using these features:

Disc Unbalance
| Steady-State Response | ] Predefined Appiied Loads 2 4 6 8 10 12 14 16

[7] Gravitational Body Forces

Steady State Response Speed Selections:

() Compute steady state response at & &

-t Axial length = 32 0 inch L

@) Compute steady state response over the range of speeds showr @ Graph: Default
C:Wsers\Public'\Documents\ARMDG1'ProjecfiROTLATG1 -

Initizl speed 1000.0 ~ RFM | samplesFolder\SteadyStateResponse SampleCases\SSResponse Sample01-JeffcottRotor.sxg
Intemmediste speed  6000.0 - RPM
02000 mmmm R-Ampl-Spd = 603015 rpn]
b el 12000.0 @ R e % Ampl.-Spd = 603015 rpm
e -AMPL-Spd = 8030.15 rpm|
MNumber of speed increments: 200 0.1500
£
& 01000
=
o
=
= 0.0500
ok | [ Cancd | [ Heb £ 4 s
:
2
 Gaoh Otk Slomm| ¢ 0.0000
C:Wsers Public' ARMOS ATSY JeficottRotor syg T
AMPUTUDE
1 1]
-0.0500
01000
0 10 20 30
Shaft Length (inch)
g;:;i Rotor Shape Plot At Select Speed — Displacements & Phase Angle.

240
[m—Frse-Spd = £030.15 rpm

10000 12000 200 F
P

I.m,.a. PO 180

Phase Ange (Deg

e
02000 04000

15
10000 = 12000 Shaft Length {inch)

0
Rotor Speed (RPM) (E+04

[ 22 A#Mo snatt viewer (cusers . - | = o =

y c:u
|_File View Project Help Steady state Response— Amplitude Vs. Time @ 6030 rpm

Ouput e ROSNC Vorsons At J ] Outps st ropesy [&amrsmom 7] shape it 40 Cursor Contro Scto

| R o ] B 10000
. - TR R R R
. M- It

0.0000 |

F =S WA AR
N AN N
47 1 T ~— Sta- N # 003-Ampl X

[41 Tt T3|——su-n#oosamiy
2 ! & Sta - N # 008-Ampl -X
ﬂ 47" s oos amel v

Ampltude ch (E-02)

25000

Copy
Endose | | nage | | Scie

Vibeational Ampltude in inch, 3t seected RPM, scaled by Shape Amplitude No project open
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= |

Description | Salvers Options I Natural Frequencies / Mode Shapes | Unbalance / Steady State Response | Time Transient Simulation |

Requested Stations and Directions for Output

Time Transient Control Options |Stations for Output Information I Stress Information ‘

=5

Perform Time Transient Response using these features

Non-Synchronous
Time Transient
Response

Digc Unbalance

Predefined Applied Loads

Gravitational Body Forces

Continuation nun

Compute time transiert response &t~ 330.0
MNumber of time steps:

Time step interval for integration:

9500 HP Motor Driving Reciprocating Compressor
C:\WUsers\Public\Documents\ARMD60'\ProjectiMotorRecipCompressor-SampleCase\MotorCompressor100Load-BaseLine.roi

Motor Driven Reciprocating Compressor Dnve Train.

Description | Solvers Options

Time Transient Control Options

== Mo ==

Unbalance Response | Time Transient Simulation

Options

Matural Frequencies / Mode Shapes

tress Information

Rotor Dynamic Lateral Forced Vibration Analysis-Speed=300RPM - BASELINE
Motor Supported by 1 Journal Brg @ NDE - Support Structure Included.

C:\Users\Public\Documents\ARMD60\ProjectiMotorRecipCompressor-
Sam pleCase'MotorCompressor100Load-BaseLine.rsg

Axial lenath = 6704 849 mm

Station X Y X_ Y_ XHousing Y Hol_.lsing D
Amplitude  Amplitude  Rotation  Rotation  Ampltude  Amplitude
P 0 [l [l [l
2|6 | O
3 |2 | O O O
4 |34 [ [ L] L]
o Applied Loads =R =
Predefined Applied Loads
- RPM Station Direction Load Frequency Phase Angle Start Time End Time ~
16304 5 44 |Forcein X ~ 20256.0 26400 31.147 0.0 10000.0
[ 44 |Force in X ™ 47135.0 23100 15.094 0.0 10000.0
5.000000s-04  Seconds 7 44 |Forcein X v 56625.0 16500 94624 00 100000
Y CETTEE v w0 ma| oo )

77| oo womo]
I ] T
[ oo oo
o] o]
654 o0 100000 |

00 10000.0

48508

Compressor Excitation
Forces At Normal
Operating Conditions

sipCompressor-

Shaft Vibratory Displacements at MAX Load MAX Speed

0.400 —&— Amp@ 6: X-Dir
0.350 —H— Amp@ 6; Y-Dir
0,300 —s— Amp@ 6:HX-Dir
0.250 —+— Amp@ 6:HY-Dir
0.200 —&— Amp@ 34, X-Dir
0.150 Amp@ 34; Y-Dir
—7— Amp@ 36; X-Dir
0.100 —4— Amp@ 36: Y-Dir
£ 0050 & Amp@ 41: X-Dir
= 0.000
£ 0050
0100
0.150
0.200 i
0250
0.300
0350
0.400
12 12.5 13
TIME ({Seconds)
Z:\Users\P j il leCase\MotorCe 100Load BaseLine.rsg
e FFT - Motor Vibration at Support Bearing
i Amp@ 6. X-Dif
0.750
0.700
0.650
0.600
0.550
—=0.500
g
1010.450
EUAUU
=0.350
E
<0.300
0.250
0.200
0.130
0.100 A A A
0.050 A
0.000 A
0 10 20 40 50 6

namically Transmitted Forces to Motor Bearing

0.200
0.000 -

-0.200

-0.400

-0.600

Newton (E+05)

-0.800

-1.000
-1.200

-1.400

—&— Brg# 1 X-Force
—— Brg# 1 Y-Force

TIME (Seconds)

-0.160

£0.170

-0.180

-0.190

-0.200

Amp. mm

£0.210

0.220

0.230

0.240

0.250

0.260

Motor Shaft ORBIT at
Support Bearing

-0.200

-0.100 0.000

Amp. mm

0.100 0.200
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6.5.2 Journal Bearings Modules

Simulation capabilities with JURNBR include such effects as misalignment, pressurized boundaries or
grooves, cavitation, structural deformation/surface deviation, lubricant feed circuitry with specified pressures
or restrictors (capillary, orifice, or flow control valve), groove geometry and chamfers to mention a few.

Performance results include the following.
= Load capacity / journal position
= Attitudeangle
» Viscous power loss
» Righting moments
* Flow requirements

TAPERED-POCKET BEARING
3 tion®

|~ TaperedLand3Pads.PSO

i
Case Supply Side Total Power s
Ho. Flow-Rate Leakage Inlet-Flow Loze Description
(Liter~M) (Litsr<M) (LitersM) (Watt)

1 2. 000E+00 1.574E-02 -8 800E-02 2. 884E+00
2 2.000E+00 2.977E-02 -1.73RE-01 9.471E+00
3 2. 000E+00 4. 393E-02 -2 715E-01 1.978E+01 "
4 2. 000E+00 5. 822E-02 -3.634E-01 3. 365E+01 Diameter
- AlAAAm.An A aram oAa P rram_n ranam.Ald Aial Length

75

Radial Clearance

= Stability (bearing whirl/whip)
= Stiffness and damping (dynamic) coefficients
» Clearance and pressure distribution

= Recess pressures and flows

= Heat balance and temperaturerises

b |
Y |

“Pressure
=8 E=H 5

Clearanc

Post-Processor

Tapered-Pocket Joumal - 75 Deg. Taper - MODELED WITH Three 100-Deg.PADSs
Pad#1 Orientation=220 Degree, LOAD On Pad at 270 DEGREE FROM X-AXIS.
Input; 1-DIAMETER, 2-LENGTH, 3-SPEED, 4-Taper Height [default=3"C].

250 Pad Angle 100.0 Number of Pads 3
250 Orientation Angle 2200 Eccentricities 100
0.025 Rotational Speed 35000 Viscosity 6.894758=-03

Single Case | Muttiple Cases | Lubricant Properties
4] 4 9 of 13 bkl % | | 75| Lube/Chamfer | | & Run 3D
Cperating Conditions
Clearance |00 Speed 2500.0 Load 2500
Min.Film Thick.-> 0.020632 (zm) | ECC = 0.1723 @ Angle = 303.76 (Deg) ~
EBower-Loss ---> 1.318E+02 (Watt) | Side-Leakage QF --> 1.233E-01(L/min)
Critical Mass —--> 3.2Z6E+0Z (Eg) | Inlet-Flow QT ——> -7.75%E-01 (L/min)
Max. Pressure —--> 2.653E+06 (Pascal)|>Max. Reynolds § --> 4_133E+01
| 355 STIFFNESS (Newton/m)
Supply-0il Temp.> 45.002 (Deg.-C) | E33L ; EXY —-» 4_12ZE+07 Z2_430E+07
Supply Flow Rate> 2.000E4+00 (L/min) | EYX ; EYY --> -4_050E+07 5.101E+07
Film-Temp (avg)-> 50.232 {Deg.C) |==—---—-—s—m—m—m—m—m—m——— e |
295 315 Viscosity —————- ¥ 1.80ZE-0Z (Pa-Sec)|»> DEMPING (Newton-Sec/m)
o Locus Groove Temp. ———» 47.088 (Deg-C) | DX ; DEY --» 7.331E+04 -5.170E+03
240 d 300 Journal Max. Temp (avg)-* 53.337 (Deg-C) | DYX ; DYY ——» -5.143E+03 3.686E+04
255 570 283 T |--Individual Pad Temp Results Belgw--|-———==—-—————=————————om————— I v
Equilibrium
Degrees . - —
&4 Graph: Default o= Graph: Default [E=N R <=

C:\Users\Public\Documents\ARMD60\Projectl JURNBR-Project)1\TaperedLand33Pads.psg
LUBRICANT TEMPERATURES AS A FUNCTION OF SPEED

Lug)nricant Temperatures As A Function of Speed

iy Supply Temperature
e Film Temperature
e Groove Temperature
e [\Jax. Temperature

59
58
57
56
55

2,000 4,000 6.000

Speed (RPM)

8,000 10,000

‘\Users\Publici\DocumentstARMD60\ProjectlJURNBR-Projectd1\TaperedLand3Pads.psg
LUID-FILM CROSS-COUPLED STIFFNESS AS A FUNCTION OF SPEED

7.000 v [ Stiffness
6000 - DIAGONAL & CROSS- i Kxy Stiffness
mmm Kyx Stiffnessf
so0 ' COUPLED STIFFNESS i Ky Sitiffess
4000
= 3.000 KXX h
i 2000
¢ ) KXY
| 1.000
=
0.000
< i
H
= 1.000
2,000 |
-3.000
4.000
5,000
2,000 4,000 6,000 8,000 10,000
Speed (RPM)
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Pre-Configured Bearing Types. The newly developed package incorporates a significant number of
preconfigured bearing types (templates) used in industry. When creating a new bearing model the built-in
wizard and templates expedite the creation of bearing models and provide bearing performance results in
few keystrokes. Users can create additional templates of their specific bearing configurations and utilize

them during their normal work flow.

el New File - =

Select units of measure:

(@) LIS customary / English

2 Pad
3 Pad
> 4 Pad
Single Pad Plain Sleeve
Single Pad-TopFeedHaole

Iser Defined -
] Set As Defautt Flain o
Fressure Dam o —y 2 Fad
Elliptica
it Hemmu Iy > |4 Pad
= e > |Offset Halves 7|5 Pad
User Defined M HEI}'iE.'igh StEFI ®
Tapered Land e 3 Lobes
lobe e y g2 Lobes
Carted Lobe § Lobes
] User Defined 3 Carted Lobes
oK Cancel Help : 4 Carted Lobes
5 Carted Lobes

Bearing Pad Configuration. A vastly improved pad configuration tab allows the user to select from many
standard bearing types, including special options, while restricting input to only those fields/cells pertinent to

that type.

=,

. (i)
Toassist the user | =

when a pad profile

has been selected, Pad Profile
various fields/cells Pa: Gfmfpr ,
. . umoer ads
inthe form will Pad Ange

appear and be
accessible or
grayed out as Preload Corfiguration
shown below for
the tapered land
profile. When a
“User Defined” pad
profile is selected,
the user has nclude

Groove Angle

Step/Taper/Pocket
Apply To

Side 1 Land / Step

complete freedom Step Angle
in configuring pad
attributes. I

Height

Pad #1 Orientation Angle

Bearing

Basic Geometry | Symmetry | Pad Corfig | Operating Conditions | Pad Grid | Pad Grid With Features (Display Only)

Tapered land__ ||l
3
100.0
2200
0.0
All Pads -

Ok

(B How ==

TAPERED-LAND Bearing — 3 Pads

A
Radial Clearance i Y

S dEebE Pad;Angle

Y
Load Angle ~
from +X axis 7 ~ -

Cancel Help =Y
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To enhance the i Post-Processor =3 =R
prediction of bearing Descihion —
performance, a Sample Problem Mumber 1. (Hydrodynamic). Clearance
- Two groove joumal bearing for a boiler feed pump application. Distributions
neWIy deve'_oped Applied load=1000 Lbs; Speed=4200 RPM; L'D=0.5; Pad Angle=160 Deg. 3D View Button
groove feeding —_—
system with chamfer Diameter 375 Pad Angle 160.0 Number of Pads 2
flow options provide Podal Length 1.875 Orientation Angle 10.0 Eccentricities 50
an accurate model of Radial Clearance 0.0025 Retational Speed 4200.0 ‘uﬁsco.g{jn 2.000000=-06
bearmg heat balance Multiple Cases | Lubricant Properties Analysis v
asa whole and ona 4 2 of 10 b dh | [ Lube/Chamfer | # Ru D
. e/ Chamfer n
pad per pad basis. 4 ’ ‘
Operating Condtions
Clearance (0.0 Speed 4200.0 Load 3000.0
Min_ Film Thick_-> 0.000&c4 ({Inch) | ECC = 0.734¢8 @ Zngle = 305.17 (Deg) ~
Power-Loss —-——» 1_851E+00 (HE) | Side-Leakage QF ——> 4_ZT70E-0L(Gpm)
i Critical Mass —--> Z_.803E+04 (Lbf) | Inlet-Flow QI —-» —8.77eE-01 (Epm)
Complete Bearing Max. Pressure —--> 1_408E+03 (DPsi) |> Max. Reynolds § --> 1.718E+02
Performance Results |#>>  STIFFNESS (Lbf/Inch)
. . . Supply-0il Temp.> 95._350 (Deg.F) | E3M ; EXY --»> 1_553E+0& -1_7€8E+05
including bearing systen Supply Flow Rete> 5.000E-01 (Gpm) | KYX ; KYY —-> -4 804E4+06 &.603E+06 =
heat balance and supply Film-Temp (avg)-> 146.646  (Deg.F) |————————————————— - I S
pressure considerations. Visecosity —------ > 1.835E-0& (Rena) | =>> DEMPING (Lbf-Sec/Inch) =
Groove Temp. —---» 1Z9_558 (Deg.F) | DE¥ ; DY --»> 3_505E+03 -5_000E+03 ;
Max. Temp (awg)-» 183_2Z55 (Deg.F) | DYH ; DYY --> -4_368E+03 1_.53cE+04 ()
! ||-—-Individual Pzd Temp Results Below——|---—————"——"--"""""""""""""""""""""——— | %
1 S
Indiwvidual Pad Heat Balance Besults Estimate For FLOODED Environment B
. By ——_—_—_—— - D
Heat balance Ca_ICUIatlon Sump/Groove Avg-Film Max-Film Power Inlet Side
& temperature rise ona Pzd Temperature Temperature Temperature Loss Flow Lezakage
pad per pad basis for — HNo. (degree F.) (degree F.) (degree F.) thp) {gpm) {gpm)
Flooded Environment. 1 1.3000E+02 1.3625E402 1.4251E402 3.4065E-01 -3_4514E-01 3_9333E-02
Z 1.3000E+02 1.5664E+02 1.8328E+02 1.5101E+00 -5.3251E-01 3.B87€3E-01
~——
~
Individual Fad Heat Balance Results Estimate For NON-Flooded Environment
Heat balance calculation Supply Flow Rate to Bearing = 5.0000E-01 (gpm) @ Ts = 35.9930E+01 (deg.F)
. Fluid Heat Content at Awverage Film Temperature (T£) = 3_5482E+00 (B/G/F)
&temperature r|§e ona Resulting in & Computed Mixed-0il Exit Temperature -> 1_44Z2E+0Z (deg.F)
pad per pad basisfor _484 =@ - »—1—0H——-+——
Non_F|Ooded Sump/Groove Avg-Film Max-Film Power Inlet Side
. . Pzd Temperature Temperature Temperature Loas Flow Leakage
EnVl-ronment/d”eCt No. {(degree F.) (degree F.) (degree F.) thp) {gpm) {gpm)
lubricant feed system. || | | - ———mmmmmmmm oo o s s
1 1.2783E+0Z 1.33B5%E+0Z 1.4014E+0Z 3.4068%E-01 -3_.4514E-01 3.5333E-02
—L Z 1.Z2Z0BE+02 1.4B872ZE+0Z 1.753eE+0Z 1.5101E+00 -5.3Z51E-01 32.87e3E-01 W
5 Ok Cancel Help Fe
I

s b | (o
T r00ve e g e bk leed o
Aoy 200 1000 Lot Spbeset

Sargte e | ] R
ekcsicn T 100w el g e 8 bk 3 Funo o, ol
00 P Lm0 S P A0 0o Aoy 1300 000 Lot Spesmt300 FEM LO-DS P Arpee1 0 Do

Jizmaz

[N

29mE02

e

25005802

amea

a0srec

1a7sz

e

1 2eme2

[P

Bss0Eat

525101

osne0 e o

| areag. Conkours Chosance nches] Detr
! Cutpik St Eccariety ok 1 04105
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4-Step-Pad Conical Geometry Journal Bearing For Tool Spindle Application Operamon @3600 Rpm.
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JOURNAL

L—}\—Lencn:hAJ

GEARBOX Fluid-Film THRUST BEARING ANALYSIS.
14 PAD SHROUDED TAPERED LAND
Pressure Distribution @ 15000 RP

14 Pad Tapered

Pocket Thrust Bearing
After Optimized Design
For Load, Temperature
And Stiffness.

rswme

Cortours: Pressure [psi]  Detformation: Pressure [psi]
Output Set. Clearance Set 1 010

PAD #4

3 Pad Tilting Pad 5” x 2.5” Journal Bearing
figd Load Between Pads Operating @ 1,800Rpm.
- Unloaded Upper Pad

A

ammn

P

from +X axis’

e

.

_Load Angle

£ 0403E+02

5 BE34E+02

Clearance
-->Y W=Load

5 2856E+02
4 S082E+02
4.5307E+02
4.1531E+02
3 775EE+02
3.3950E+02
3.0205E+02
2 B428E+02
2 2653E+02
1 8676E+02
1 5102E+02
1.1327E+02
7 5512E+01
3.77SEE+01

0.0000E+00 S

Sample problem Number 4 (hydrostatic), Coal Pulverizer, Feed-End Trunnion Bearing, Flow Control Valve, Speed=12 RPM, Pad Angle=120 Deg.

i Advanced [(= 2 |[53a) | & Pad Grid - C\Users\Public\Documents\ARMDS0\Project\JURNBR-ProjectOTUURNBRSO... |- | =1 ]
C: rs\Publi i JURNBR-Project01\JURNBR60-FFE-B3-1-Final-Model-RBT S.inp
Boundary Pressures | Static Pressure Points / Pockets | Hydrostatic Recesses And Fumps | Suface Deviation | RETSHODEL o3t S‘:g 7%:%%’35;“33?3}‘3% R ERG, 2053 Grids.
Total Axial L
Recesses Pad 1 of { Circumferential Directon
P Pad Capil Capil O ! Frefpaer A
16" Nimber el Adal2 Grol Girc2  Fow Control Do L;:;Q’ Viscosity Diameter et
1 1 1 Capilary 003 15 00 0.0
o2 1 18 | Coptay  ~ 003 15 00 00
3 H 2| 15| 225 55| Orface 00 00 0.0 0
4 2 2| 15 235 115\ 145 | Orface v 00 00 00 004
< > Zl
Pumps 5 %
3
Pump Type  Flow Rate Pressure £z
b1 |Pressae ¥ 0.0 2000 EH
2 |FowRate | 20
[ o | | cancel | Help
21
|Circumferential Peint Location 2 |degrees Pad gid model
15 Bearing Model - C:\Users\Public\Documents\ARMD60\Project\ JURNE... | = | = @]  Sample Problem Mumber 4. (Hydrostatic). 30824E+02

C\Users\Public\Documents\ARMDE0\Project\JURNBR-Project) 1\JURNBR60-FFE-B3-

RBTS MODEL of"3454mm x 762mm” FULLER HYDROSTATIC JR'L BRG. 21x53 Grids.
=20 =30 Deg; Mid-Zone=40 Deg: Min.C=0.38mm, Max,
Tmal Huial Length =746mm; Side Land Widths=208mm; Recess widths=330mm

Number of Pads
1

Pad Angle, degrees
140.0
Oriertation Angle. degrees

Diameter, inch
1.2598432-+02

Asial Length, inch
2.537008e+01

Radial Clearance, inch
1486062202

Load Angle, degrees
27040

Speed, RPM

100

Coal Pulverizer, Feed end Trunnion Bearing.
alve; Speed =12 RPMW; Pad Angle = 120 Deg.

Cortours: Pressure [pai]

6-24

2 BE9EE+02
2EST1EHDZ
2.5045E+02
2311BE+02
2A152E+02
1 8265E+02
1.7335E+02
1541 2E+02
1.3486E+02
1.1559E+02
9 B326E+01
77061 E+01
5. 7TIEE+01
FE531E+M
1.9265E+01

Defartnation: Press
Output Set: Eccentricity Ratio 3 0.9000 0.0000E+00
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Lubricant Analysis (VISCOS) Module

Viscosity Data

When VISCOSis launched for thefirst time, Tutorial is activated by

default. Tutorial can beaccessed any time from the Help menu.

Description / Report Title

(=] 8 )

[ VISCOS - Lubricant Temperature Dependent Properties

o]

Hide

B

Options

Cortents index  Search

|MOBIL DTE 757 Qil for 1800 pm Turbine bearings

|Last line of problem description.

Tutorial

Lubricant Product

[2] viscos The following procedure contains the four (4) basic steps to use VISCOS. Online help can .
[2) Introdution ta VISCOS be accessed any time by either pressing the F1 key or clicking the Help button (if available). Supplier |MOB|L |
2 Tutorial - -
2] Accessng The Luisicant Fropey Databe Brand Name ~ [DTE 797 Tusbine Oi |
H Ef“;;“"“m‘ VlSCOS—Lubricant Temperature Dependent Properties
le Extensions )
D File Names Propetties
[2] Loading an exsing mput e @ 1. Create NEW 2. Enter/Modify Input 1SO Grade AP Gravity 26
H :;‘:z:ﬁg‘j’;ﬂﬁuﬂ;m VSl file or fields and/or select
1] Sense Prosens oraLar pplicanidaiaiion First Centistoke | 320 at | 1040 F
2] Viewing text output existing file database
2] VSCOS nputfom Second Centistoke | 54| at | 2120] °F
2] VISCOS Input Map
Lubricant Library )
E: Techrical Support 4. Viewresults Run Options
2] ARID Sonre Descrption orin Starting Temperature Temperature Increment 40
2] RBTS Technical Capabilties text format "
umber of Increments ing Temperature
oK Cancel Libra Hell
[Click on the portion of the chart for which you want mare information] v o 2 [N
: 21l e |> . rtl File>Open>Samples>VISCOS-1.VSI |
epo
Thelubricant temperature dependent properties calculation module VISCOS supplied withthe ARMD demoiis fully operational version.
VISCOS has built —in lubricant data-base that can be accessed to retrieve lubricant properties. The data-baseis user-friendly with
capabilities for users to add, delete and change records as they wish.
% Lubricant Libra - ] X
Yy
+_ Insert <p Append # Delete B~ Duplicate
Suopii BrandN 150 APl 1st Kinematic 1st Kinematic 2nd Kinematic 2nd Kinematic A
upplEr randiiame Grade Gravity Viscosity Point Wiscosity Temp. Wiscosity Point Viscosity Temp.
108 | Typical 150 Grade 100Gl 10 134 100 104.0 266 2120
105 | Typical 150 Grade 150Gl 15 26 150 L TextPad - [C:AUsers\Public\Documents\ ARMDET\Viscosity\ Samples\VISCOS-1.50] - o bt
110 | Typical IS0 Grade 22 0il 72 e 220 File Edit Search View Tools Macros Configure Window Help - & %
» 111 0 & gERBE TV EHDS EdH . x?
12 | Typical S0 Grade 450 % 03 80| | VSJOH %ex Units of Hesswrs for this Rum are —» U5 (English) =
13 | Typical 150 Grade 630 pm ey w80 TAELE WAS GENERATED FOR THE FOLLOVWING LUBRICANT
Supplier —> MOBIL . Brand Nams ——3 DTE 797 Turbine 0il
114 | Typical 150 Grade 100 Cil 100 286 100.0 A;?pG;zixty [ @ 60F- 15 ssazéar]‘ -amﬁ. 32600E+02 Isgrsgse Ilhmber -5
ist Viscosity point (Centistoks) = 0.32000E+02 @ Temp. (oF) = 0.10400E+03
115 | Typical 150 Grade 150 Oil 150 27 1500 2nd Viscosity point (Centistcke) = 0.G4D00E+D1 @ Temp. (oF) = 0.21200E+03
Conputed SUS sec.@ 100F/37.778C = 0.16509E+03
116 | Typical 150 Grade 220 0il 220 70 2200 Conputed SUS sec.@ 210eF-38 889%C = 0. 44353E+02
117 | Typical 150 Grade 320 Cil 320 262 3200
118 | Typical 150 Grade 28001 250 55 2500 Lbsolute - Viscosity Kinematic Saybolt Specific
| |Viscosity Universal Gravity
g | Typical 150 Gred= 620 il 50 245 5200 o™ i, LI WREDE TR denSaliea
120 | Typical 150 Grade 1000 i 1000 238 1000.0 60.000 0.14063E-04 0.96962E+02 0.11245E+03 0.51976E+03 0.
£4.000 0 1226BE-D4 0 B4GBIE+DZ 0.98267E+D2 0.45439E+03 0
121 | Typical 150 Grade 1500 Oil 1500 230 1500.0 §6.000 0 10752E-04 0 74131E+02 0.86277E+DZ 0.39913E+03 0
72.000 0.94654E-D5 0 65262E+02 0.76089E+02 0.35221E+03 0
76.000  0.93606E-05 0.57639E+DZ 0.67392E+02 0.3L21TE+03 0.
Save Cancel 30000 0.7425iE05 0 G120Ei02 0.G9399EA0Z 0 27730EI03 0.
84.000 0 66210E-D5 0 456S0E+DZ 0 53508E+0Z 0.24B3BE+03 0
. . Graph: Absolute Viscosities vs, Lubricant Temperature =R
File>Open>Samples>VISCOS-1.VSI>Library Lubricant Absolute Viscosity vs. Lubricant Temperature
— 1.0000
(%] Select a Graph Template == s, Vie, Ren ]
02000
Absolute Viscosty (Rens) i}
Absolute Viscosity (C-P) o
Kinematic Viscosty £ 0.0400
Mbsolute Viscosities vs. Lubricant Temperature E
Specific Graviy o
W Densi L 0.0080
E
Speciic Heat
Heat Contert 1006
“Themal Conductivity 60 80 100 120 40 160 180 200 220 240
Temperature Lubricant Temperature (Degrees F)
Lubricant Absolute Viscosity vs. Lubricant Temperature
100 ‘e AbS_ViS_(C-P]
Use Default o g2
&
File>Open>Samples>VISCOS-1.VSI ¢
View>Graphics Output

100

120

Lubricant Temperature (Degrees F)

180

Results can beviewed in Text or graphics. Built-in templates are used for quick graphic viewing. Users can create theirown templates.
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6.5.4 Torsional Vibration (TORSION) Module

Motor_gearbox-2-Stage Compressor Drive Train Torsional Response to Synchronous Motor Start-up

 TORSION (C:\Users\Public\Documents\ARMD60\Project\TarsionProjectNo001TestingFolder\SYNC-MOT.TOI US) — = n_l

M Edit System Options Applied Torques Run  View Window Project Help
T Mew ut [, Copy (% Paste [ System Model Insert Value: o
B Open. cul-0 Modeling Concepts
i Save Ctrl+S - . ) : ) - . )
H Swvehs o= Open Torsion input file Computerized torsional vibration analysis principle objective is to ACCURATELY predict the
4> Convert Units ®© = 1 L« TORSION b Samples w| & | SearchSamples SYNCHRONOUS MOTOR-GEARBOX-COMPRESSOR DRIVE TRAIN
¢ Import Rotor Shaft Organize = Mew folder = o Motor Glﬁ’ =
- i
Recent Files 18 Downloads ” Name Date modifi... Type Sizt ]
M
9 Bt 2 . ::'c €0 SYNCMOT.TOI  7/15/20153:.. TORSION Input File
3 v‘dum & torhm_01.t0i 7/15/20153:... TORSION Input File
ideos Motor Speed =1800 (RPM}
P T 2 torhrm_02.T01 2015 3. TORSION Input File e e oI o)
B torhm_ 03701 7/15/2015 3., TORSION Input File
5 C_DRIVE (\wborst
D torhm_04oi 7/15/2015 3. TORSION Input File
X B Network & TORNAT-170I 201531, TORSION Input File
File>Open> W etwor 5 TORNAT-2TOI  7/15/20153:..  TORSIOM Input File
<
Samples> N
SYNC-MOT.TOI File name: | SYNC-MOT.TOI v [Torsion input i ("toi)
v
el ystem
Branches | Materials | Biements | Connections | Discs | Springs |

Al Blements | Branch 1 Eements | Branch 2 Bements|
m‘,i“ mﬁ;‘ Geg:‘;w Teper Llengh OD1 ID1 0D2 D2 s«guf:fes: g:g"“;i Stifness  Damping  Inettia
an
L [ 1 O 10| 75[238 75[23%
F 3 2| 1 1 O 40| 80|23 80|23
=- 3| 1 1 O 100 90|23 50|23
= 4| 1 1 200] s0[236| 0] 23%
5 1 2 O 150 140 00[ 140 00
6] 1 2 O 200 140| 00| 140] 00 2. COMPRESSOI
7| 1 2 OJ 150 [ 140 00[ 140] 00
B o [ o | molvol oo ol ool m | e oo g
+ IEEIE
o I =
o | | I
2| 1 3 O
13 1 1 O
| 1 1 Cl
15 2 1 E Total Imertiz (WR®) = 10222.04 lbf-in® (Shaft + Disc)
16 2 1 O
7| 2 3 ] [m] 200] 32| oo 32[ 00| O 00 5500000e+06 | 00| 00
8| 2 1 O 60| 40| 0o 0] 0] O 0.0 00 00| 00
19 2 1 a 07| 45) 00| 45| 00| O 00 0.0 00 00y
< > 1. SYNCH. MOTOR
= [ o | | Caneel | | hep | s/Eht:diFurSyia’nE@

—

fementEznch um)- File>Open>Samples>SYNC-MOT.TOI
System menu, Elements tab.

File>Open>Samples>SYNC-MOT.TOI > System Model

rap
C:\Users\Public\Documents\ARMDGM TORSION\Samples\SYNC-MOT.tng

121 =t |ode 1, Cpm= 1495.2 0.0878
Drive Train Torsional Modes of Vibration —F— Mode 2, Cpm=_4209.5 0.2570

=

081

Mode#2

REL. AMP.
Dl_|

Mode#1

12 ¢ i ! i ! i i |
0 30 100 130 200 230 300 330

File>Open>Samples>SYNC-MOT.TOI Shaft Length (in}
View>Graphics Output>Natural Frequency>Mode Shapes
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i System Model EI@
Element & on ~ JEOITORS .

Branch 1 J Mode 1:
3 Damping R

Material:
1

Length:
18.8
oD1:

9.8

ID1:

8.8

obz:
L

[] Unfform Display Scale
Digplay Station Number
Display Filled Symbols
Display Scaled Discs

Display Branch

Al -
Connection View:

Stub -
Mode Shape:

H1: 1.495E+3 cpm g
Scale Mode By Branch
[] Animate Made Shape

Animation Speed

Zoom
File>Open>Samples>SYNC-MOT.TOI >> System Model >>Checked Options from left pane with mode shape supperimposed on model.

Id InputFile Shaft Viewer (C:\Users\Public\Documents\ARMDG0\TORSION\Samples\SYNC-MOT.TOI) = B
File Model
OLI-:LI H 2 D Shaft Vi c put Set Property: 4 ® | Shape Amplitude 1000 [] Mermalize By Branch | Cursor Control Selector ) -

+® (]  Graphics Output  » ERGCENZURTITYEES
_ JRANCH SYSTEM: MOTOR-GEAR-COMPRESSOR DRIVE TRAIN. 0 TO 12 SEC.
fd Text Output [l NAL RESPONSE TO SYNCHRONOUS MOTOR START-UP OF DRIVE SYSTEM.

Check for Errors
{5 Quick Chart
Viewpaint
Ruotation about:
Zoom X Y z

150 YZ *Z XY
Visibility: Show
[[] Mesh Solid
Mode Lines Center Lines
Discs Bearings
Connections

Animation
. ’ ’I Animation Speed

Copy Auto
Image Scale

File>Open>Samples>SYNC-MOT.TOI
View>3 D Shaft Viewer for 3D presentation and mode shape animation.

Enclose

Relative Amplitude, scaled by Shape Amplitude Me project open
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1 Workspace Configuration: Chart(l)

[=) Graphs
= Graph - Default
: =} Charts
" Chart -1
(= Output Files
L.(1) SYNC-MOT tnc US

Graphics utilities
permits user to define
graph settings, scaling
and many other
options.

ARMD — Main

Set Lines | Details | Line Defaults | Anriotations I Line I'u'larkers|

F=%(HCR =53

File Contents

Units  Freguency (Cycles/Min)

£ SYNC-MOT tnc US
- Rotational Speed (RPM) =

- 1st Order
- 2nd Order
- 3nd Onder
- &th Onder
- Bth Onder
- Bth Order
- 7th Order
- 8th Onder
- Sth Onder
- 10th Order
- 11th Order
- 12th Order

- Mode 1, Com= 14552 0.0878
- Mode 2, Com= 42095 02570
- Mode 4, Com= 19838.3 0.9628
- Mode 5, Com= 30679.3 04519

Mode £ Ceen— 74007 7 NEADD

m

Chart Type Line -

X Pods

Unit  Rotational Speed (RPM)

E] Rotational Speed (RFM)

Y Lines

Units Freguency (Cycles/Min)

|l Save Workspace [7] Use Current Files

[L_;openmmapaoe “Elsm;upd.ateﬁrapm I

[ < AddFile |

[ % Delete File |

.|| Replace File

Graphics screens can be copied to other

applications such as word processors and

other presentation utilities.

b

Line
st Order
2nd Order

Mode 1, Cpm= 14852 0.0...
Mode 2, Com= 42035 0.2.
Mode 3. Cpm= 15237.5 0.

File

(1) SYNC-MOT tnc
(1) SYNC-MOT tnc
(1} SYNC-MOT e
(1} SYNC-MOT tnc
(1) SYNC-MOT tnc

B B B

Graph: Default EI@
C:\Users\Public\Documents\ARMDG0\TORSION\Samples\SYNC-MOT.tnc
1.600 —
: - 1st Order
-+ --{=3-- 2nd Order
- ’ —+=— Node 1, Com= 14952 0.0878
1400 ¥ o —+— Mode 2, Cpm=_ 4209.5 02570
//' === lode 3, Cpm= 152379 0.2044
- Branch #01 Speed
1.200 //" ——%—- Branch #02 Speed
] T
e e
W1 pop | 1800 RPM e PECSEEE
' 0.800 ¢ ot e H
& - o |
E //J’ /_'_,.-" i
2 0.600 1 g ’ e 10800 RPM
o - L
B - ]
£ s :
= L
0400 F i e i
el e i
- T 1
7 - 1
re e 1
0.200 | o i :l
T
= 1
i
0.000 &= . . -
0.000 0.500 1.000

File>Open>Samples>SYNC-MOT.TOI

Rotational Speed (RPM) (E+04)

View>Graphics Output>Natural Frequency>Campbell Diagram
Restore graph settings from file: SYNC-MOT-CriticalSpeed MapPlot.usrx
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C:\Users\Public\Documents\ARMDG0TOR SION\Samples\SYNC-MOT.trg
Motor Torque

ARMD — Main

Graph: Default

=)

4.000 — M otor Torgue
— 3.000
)
+
w
E 2.000
=
= 1.000t
g
2 0.000F
-1.000 - : : :
0 2 4 6 8 10 12
Time (s) . . q
C:iUsers\Public\Documents\ARMDG0TOR SION\Samples\SYNC-MOT.trg Drive Train pass_,l k)
High Speed Shaft Torque through 1st torsional
¢ natural frequency. — =
4.000
=
{=1
<
w
g
E 2.000¢
e
2
e
0.000
o] 2 4 B g 1ID 12
Time (s)
Torsional natural frequencies can be dynamically excited by rotational
speed or other excitation frequencies such as pulsating torques in
synchronous motor during start-up.
TORSION predicts dynamic amplification and performs fatigue analysis
for determining system acceptability for its intended application.
1 Graph: EI@

C-iUsersiPubliciDocuments\ARMDEDTOR 510N Samplesi SYNC-MOT trg
DRIVE TRAIN START-UF RESPONSE

LOW SPEED SHAFT TORQUE

180 Motor
Startup
Speed

Tareuis G-Iy (EHI5)

Low
Speed
Shaft

Torque

MOTOR START-UP TORQUE

HIGH SPEED SHAFT TORQUE

Motor

Startup
Average
Torque

High
Speed
Shaft
Torque

P 4 [ 8

Time {5}

File>Open>Samples>SYNC-MOT.TOI
View>Graphics Output>Time Transient Response

Restore graph settings from file: SYNC-MOT-TimeTransientResponse.usrx
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7.0 UTILITIES

71 TFRA M a—7T

FEx72ARMD V7 b =7 EV 2a— b0 T XA M7 7 A4 /WL, 5 7 4/ k Tlx Windows
FR—F 4 TV AT MISHED NOTEPAD =—7 4 UV F 4 2 L CFrnanEd, o—H—
. UFIORT LI, " T A=2—05 ARMD REILT 78 ALT, 7FA M7 7 A VE
IREL—T 4 VT  OFEREFETEET,

| Help | & ARMD Settings - o IEl

| @ - ; ; == » =
| @ Contents General | 2 DOF Layout | Recent Lists | Grd & Material Colors | Model Colors and Forts | Advanced
[J] Tutorial — - ! 1 L.
@ B [] Application maximized at startup [] Always save data on solver run
nc
[] Do not always display solver output [] Sort grids during data entry
ARMD Software
TORSI | = = =
L () WordPad () NotePad (®) Other |
U} ARMD User's Manual Text Viewer Path:
TORSION Manual I C:\Program Files {x86)\TextPad 5\TextPad.exe Browse... |
I ,ff ARMD Settings | sl it
@ About ARMD (® US Customary/English () SI/Metric
Prefemred frequency units
(® Cycles / min (CPM) () Hertz (Hz)
Prefemmed damping output units (Rotordynamics graphics only)
(®) Crtical Damping Ratio () Log Decrement
Restore All Settings to Defaults Set User Name

Cancel Help

TX¥A MERL—T 4 VT 401%. View>Text Output 7' 3  Z28IRT 5 &, %4 ARMD
FV a—nbEE L E T,

DTFDOYARRNI, a7 ut oy bZFoOMEEY 2 — LV TAMRINATIFA N7
7 A IVOYEIET EfEHRHAZ R L TWET
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Text Output
No. Module Menu Selection/Solver File Description
Extension
1 ROTLAT Run>Static Deflection / .DFO A, BAKM., B—A L X, [
ROSTAT iy AT LAOERESY, X7V v
Al B & B TR 72 0 R FRAT RS
o
Run>Stability Analysis / .STO BEAESE, T— MR, ZE
ROSTAB Ve, BT A — 5 ORRHTRE
Run>Unbalance .SYO FH 7 >R T o R NEOIRER
Response / ROSYNC M. AAHM, B e E— A
ko
Run>Time Transient .RSO FERHA R R 18 s B R . EhA e
Response / RORESP Ji. B,
Run>Critical Speed Map / .CMO RX7 Y TR — Nt &
ROTORMAP L CTOEA R,
Run>Stability Map / .SMO B AR, LT, BE/ 3T X
ROTORMAP — & [EHREE O L Lo
71,
2 TORSION Run>Natural Frequency / .TNO ALY EFREE. T— K =A
TORNAT 7 WEANRT A—H R LR
WE~ > 7 (v UKD,
Run>Steady State .TSO MVZ OST). AL, B, N
Response / TORHRM HWE A STl U0 EHINEE R,
Run>Time Transient .TRO NV7 ST, PE FmE ST
Response / TORRSP U0 SR PR D B
3 JURNBR Run>Bearing Analysis / .OUuT Ty —TNVRLEDOREE LT,
JURNBR WiE, NU—u R MR, B
B ET) WIVE & BEREL. ZE
PeRTA—=5 VERfEEET)
R EEEUEERIRY ¥ —F
TV v T OIRNTRE R
Run>Post Processor / .PSO FRE & FRROBEERR Y v —F L
POSTMC (multiple case) s O RER & . 2 — Y —FRE
OIELFMAHAORK L LTor
— bR AR,
4 HYBCBR Run>Bearing Analysis / .HCO Ty —F R EOREE LT,

HYBCBR

E, NU—m A LB,
JE RS WV &R LE
PRI A== UEAFRELIE
N7 ExmeM#EIRY v —T L
X7 T DFFTRE R
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No.

Text Output

Module Menu Selection/Solver File
Extension

Description

Run>Post Processor / .HPO
HYBPSTMC (multiple case)

M SR 0D ¥ v —F /L iz DR S
X, ERREFEECTH Y, 2—P—fRE
OISR OEHE Lo —
NI UAFERTHEH D,

TILTBR Run>Single / SINGLE .SNO

ERY N7 4 IVADESICL DT 4V
T4 TNy RGIRDY v —TF T
U > T IRATRE B

Run>Assembly / .ASO
ASSEMBLY

TANT 4 TRy RIBIRO Y v —F
NRT Y T OfRFTRER. Yy —T v
D> E I XEN EORE & LT,
B, NT—Ba R mEEg EE, E
1. WitER L OBRRE R & & B,

Run> Post Processor / .TPO
TILPSTMC (multiple case)

TANT 4 TNy FRROY v —F
RS OFEMTREFRIX, EREE R TH
0. o— P —5E OTERRS AP OB
FLLToe— T UAFEREGRL
TW5a,

THRSBR Run>Bearing Analysis / .TOT
THRSBR

AT ANRT Vv T OfEHTREFRITIX,
P, NU—m A e, R,
JET). W, BORERE R SN E E A,
X7V TDOTH NI VT TR
DO E LTFRRINET,

Run>Post Processor / .RPO
THRPSTMC (multiple case)

LR ERIEED R T 2 NSz OfRHT IS R
L. a— W —IEEOIESES T O
B L ToOMBMOE — s T 24k
%O

BEARINGS | Run>Post Processor / .TMO
Single Case

3DV T T 4 AN ERTTDHIZD
W, YN —ARA N T ak vy
NTRT U v 7Y Vo8& FELT LTBED
TXA NI,

( JURNBR = INTER.TMO
HYBCBR = CINTER.TMO,

THRSBR = THRPOST.TMO, TILTBR
=TILPOST.TMO).

VISCOS Run>Viscosity / VISCOS .VSO

T T D 3R e A
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7.2 Graphics Viewer (ARMDGraph 2D)

721 A ba¥rvayv

ARMDGraph iZ., ARMD 712 & » #(JURNBR, ROSYNC, TORNAT 72 &)D Rt/ 7 7 4 v 7 AHH
NEFRTLHEDIHEHEND, LVEL O —F—Hie L iE2 i 2 7=, BiH TH 5 RBTSGRAF
RO H LR ENTZINHA T2 79 AT, ARMDGraph =—7 ¢ U 7 1%, RBTS 2>5H A
L7 Y 7 b7 Ry — I ELTEBY, ARMD @A A h—/LERIZA VA b=V &L E

o

ARMDGraph OFHEIILL T D@ Y -

HLWT— 7 ZAR_—R « artv 7k

TFZTNDT T RBALENAS A ADTZDDHF LT T T 4 )b s 2—H— o f
H—="T x— R

LW 7 7 ANV (usx)Z L0 . BRTO.usr IBREV 7T 74 v 7 T7—X
TFANDH AL <A RN HE

BED T T 7 R T DHERE (%577 7ICBEOF ¥ — b agieZ N TES
BT 49T =27 7ANNLT v— MR E T vy M HIEE
RBTSGRAF 7' Z 7 t—7 4 U7 4 THR I IT-.usr 7 7 A )V & O Fr A,
AL <A RA[REIRIFIRE T A v~ —T—

TT7 47T =877 A/VOERIFEHOH B

7w FR— KOV HR—h

77 7%y b~y (BMP) LTZ Y v R—RZat—- A7 7 A VET FA
K7 7AMTIXT)ELTZ Y v 7 R—RiZat—-GUI~LT v AT L%EFI,
A=a—HHBIZT 7 BATHOOT7 727 L—FF—

Tzl MERE~DT 7A@ 7 n Y2 b A= a—

ARMDGraph OFF#IFLL T D@ v -

s -U4 U RUZTEIZEHD T r Y M1, 2, 3or4).

1 2
1
3
1 1 3
2 2 4
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e S4vFuv bk, K—F7Fuvr, FFT7m v b,
s JIT7OBHEREMNT T L—h,

[ Select a Graph Template

Absolute Viscosity (Rens)

Absolute Viscosity {C-P)

Kinematic Viscosity

Absolute Viscosities vs. Lubricant Temperature

Specfﬁc He.at
Heat Content

Themal Conductivity
Temperature
Use Default Cancel

HAB KT T TROZ—F—FT 2 (*USRX) ORFEETT :
- log. semilog. F7-i%lineard R —VY 7,
- HEVEZIZFE AR r—) 7,
- log. semilog F7-1% linear & A 77—V > 7,
- HEVE /X F@BM 2 r—0 7
- 70y Rt (A El2i3A47)
- NBIONE GEERR, PRIE 72134 5MA0) o
- B, OFLE. RRIRT ORI IC X B RO
- - ~ 7 a TN K DM 2 A M DEID 2T

722 T —héa—YP—FFav

77 L— ki, JURNBR, HYBCBR. TILTBR., THRSBR., B X U'VISCOS £ 2—/LD X 573
Tat oz ko TAERSNTET—X 774 LVD X 57, HADOT-DOEEROEL A>T 57
4777 ANMIH L TORFHEETY, ROTLAT & TORSION ¥ 2 —/LD 7 vt vt
AT 7ANMEHSC) AIBBEDT T 7 4 v 7 AN EERLETH, 707 L—F kY
THVERA, 2—HP—jF, [2—HF—FFL—h O—FELLT, INEDTFT v I AT
FANHAOA T a7 ANEERT A ENRTXET,

723 JI737 497 R« 774 /VOPREF

PUTFDOYRARNI, a7l oty W FOBEEY 2 — LV TARINAEART T 7 4 v 7 A7
7 A NMEET %, fH2HAE EBITRLIELDTHS -
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Graphics
No. | Module Menu Selection/Solver Output File Description
Extension
Run>Static Deflection / .DFG HEE, AW, B— A2 R, [El#ERY
1 ROTLAT | ROSTAT AT LOEERSy, XTI EE
TR T o BARAT RS B
Run>Stability Analysis / .STG T— N & BEARE . ZEME. W
ROSTAB HNT A=K,
Run>Unbalance Response / .SYG R 7 3T o RSB OIREMENE ., AT
ROSYNC ffs, @ik E— A b,
Run>Unbalance Response / .SPG TEHE Y §ih> 5245 FETORIET >R F
ROSYNC v A NS B IREN IR
Run>Unbalance Response / .SBG X7V TATF—2 3 TCORMYT
ROSYNC NT URINVERIE & =P IR
L7z, S, HdiE iR B,
Run>Time Transient .RSG FE (R ] R At T P A R R
Response / RORESP
Run>Critical Speed Map / .CMG R7 Y o Z Y R— MR ORBE L L
ROTORMAP TOEAIREE,
Run>Stability Map / .SMG [E] i BE O BI%K & L C o [ A R B L,
ROTORMAP EME, WENT A —H,
Run>Natural Frequency / .TNG NPLYE— NI, BEHEREE, H=
2 | TORSION | TORNAT KT A=A,
Run>Natural Frequency / .TNC UV RREE~ 7 (Fr LR
TORNAT X)),
Run>Steady State Response / .TEG TR M IR RE &R T
TORHRM Y EEISE,
Run>Steady State Response / .TSG AT = a CREI AR R 2 Gl L
TORHRM Y EH I
Run>Steady State Response / TTG FLOBH IR EELR LD EFIS
TORHRM 3
Run>Time Transient .TRG U0 B R TR 0D i
Response / TORRSP
Run>Bearing Analysis / .GRF Ty —FVRLEORBEE LT, fiT
3 | JURNBR | JURNBR B, NU—m A VEE, R, JE

1. W &R REMNT A —
X, VEBAMEELEN R E2ETLET
AR Y v —FI_XT U o T O
%O
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No.

Module

Menu Selection/Solver

Graphics
Output File
Extension

Description

JURNBR

Run>Post Processor /
POSTMC (multiple case)

.PSG

EFE & RO EERAR Y v — T Lz
DFFFTRER L | = — I —FEDES:
HEFHOBEEE L ThOe— T R
N

HYBCBR

Run>Bearing Analysis /
HYBCBR

.HCG

U —F R EOBEE LT,
B, NU—a A MEEE R T
J1. WIE & AR, KEMENT A —
Z. VAR EE e & &S T
AR v —FIRT Y o 7 OFRMTRE
X

Run>Post Processor /
HYBPSTMC (multiple case)

.HPG

FISERZ IR 0D ¥ ¢ — T Ll O ATk 5
%, ERREFEkTHY, =—H—fEE
OEEGIFHRPH O E Lo —
NI UAFERTEH D,

TILTBR

Run>Single / SINGLE

.SNG

EARY N7 ANV ADESIZELET 4L
T AT Ry FIBIROY ¥ —F AT
U o 7 EAT R R

Run>Assembly / ASSEMBLY

.ASG

TANT 4 T8y RRIRO Y v —F
NRT Y T OFRFTHER, Yy —T v
R0 FE 72X RO & LT, ff
o, RNU—m A mEEM, KE, £
71, WvER L OBGRRE R & & B,

Run> Post Processor /
TILPSTMC (multiple case)

.TPG

TANT 4 T8y RRIRO Y v —F
JVBISE OFFFTRERIT. EREE ARk TH
0. — 8T ORI 0O B
BELTOE— N T U ARRERL
TWa,

THRSBR

Run>Bearing Analysis /
THRSBR

.THG

AT A NT Y T ORISR,
i, NU—m A REEM, BRE,
FETD. W, BORERE e SN E E A,
XTIV TOTHVY VI VT T A
ORI E L TERREINET,

Run>Post Processor /
THRPSTMC (multiple case)

.RPG

R EREED AT A NlAZ DN HE R
L — P — R OERL SR OB
¥l LTOMBHOE — hNT v Ak
%O

VISCOS

Run>Viscosity / VISCOS

.VSG

T ¥ JEh DAL BE A A
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7.24 ARMDGraph V—

ARMD - Main

J ANR— R

ARMDGraph X, BH—F 71380777 4 v 7 AHMH 7 7 A VICEEMIT OB 7T 7 & EH4

BT, U—0 ZA_X—20WAEZERA L TWET,

T — 27 ZA— A%, ARMD Y L N2 Ko TAERK S

= . > L NS SV N P - NS =T W= SN NS =T, - —
N7 T 7 4y 7 AT 7 ANVCKT 2 2—PEROT 0y MF v — FRELZZLA—YPRET +— 45
ERTIERTEET,
[ [/} ArmdGraph - New Workspace - [Workspace Configuration: Chart(1)] [EIM
i File Edit View Project Window Help - 5 X
A HSL A @O
=) Graphs Set Lines | Detais | Line Defautts | Annotations | Line Markers
=) Gmph - Default
. = Chars File Contents ChartType  Line =
L, F Units Amplitude mils (Pk-PK)
=) Output Files X Axi
3 =) Output Files - S
(1) TOM-MO-HK-Model-|.SYG US £ TOM-MO-HK-Model-| SYG US [ Units Rotor Speed (RPM)
i (2) TOM-MO-HK-Model-A.SYG US - Rotor Speed (RPM) E} ST e AP 5]
.(3) TOM-MO-HK-Model-B.SYG US Aol N 001 = Rotor Speed (RPM) .
Ampl-N # 002
- Ampl.-N # 003 Y Lines
- Ampl.-N & 004 Units Amplitude mils (Pk-Pk)
Ampl-N # 005
- Ampl.-N # 006 Line File
- Ampl.-N 7 007 Ampl.-N # 001 (1) TOM-MO-HK-Model... [E
m’:z ﬁ % Ampl -N # 006 (1) TOM-MO-HK-Model...
. Ampl -
A E} Ampl -N #012 (1) TOM-MO-HK-Model...
[ AddFile | [ DeleteFile]
Use Current Fil
|zl Save Workspace | [C] Use Current Files N ReaeeE E]
[@ Open Workspace ][E Show/Update Graphs ]

Plotting Package

| TestFolderA

U — 7 A= 2%, BABICELED 2 ORIV TR END, LEONRRVIITT T 7, Frv— b,

T349I WNT7ANDBHY HONRXKNVZIITF ¥ — MNT T T7ORENH D,

AR 2t o

g Fa— U TAERRET B EUTO L1220 £3, ARMD/ARMDGraph ™A > A h—/L
oy, ~NT A2 =L E VT ERBTEE T,

2- Files with templates. 3- Configure Workspace.
o § Double click an entry. 53 Amlaph - New Workspace - Worspace Confgeatio: Chari] ==y
1- en graphics data file. 5] Select a Graph Template W Fle G Ve poiet Windon Hep -ex
pen grap fEe e > | Ssasi it ae
File Eccentricty Ratio vs Bearing Load K i biaker|
&1 NewWorkspace goieN Rt -l
|5 Open Graphics Output File Ctrl+0 m:‘ vaﬂs Bearing Be::ad oui e s
5 Open Workspace Culeshit+0 Kooy ve Boag Load et Sy bt
Restore RBTSGRAF Settings (usr) ~ Ctrl+Shift+U ?ﬁéﬁ%ﬁtm{"ﬂ“ﬁmﬁz“ o0 EIINBHENGRE 076 15 Ll L
—= n Fim, eakage it fow & Power oss ve Virw
Append Workspace = = e Spbit v AN
: ey o il
j e [senset ) ) == S i . .
Recent Workspaces 3 - Una Current Fin -
Recent Output Files » ) ) 2 onevnvonse | 2] howtinoem st | ol
8 s 2- Files with no templates. ruang P ot
1] Graph: Defauk. [E=3Ee =)
C:\Users\Public\D IDST\ROTLAT IOTOR.syg
4- Press
—&— Ampl.-N # 001
—5— Ampl-N # 010 «Show/Update
—— Ampl.-N # 015
Graphs”
=8
g button to
& .
o display the
E
s chart/graph
.
£ window.
g

500 1,000 1500

2,000 2,500

; 3,000
Rotor Speed (RPM)

3,500

4.000
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7.3 3IDRXT VT E=2—T

731 £ ba¥rvayv

BRGVU iZ. ARMD A=z v /L -3— (JURNBR., HYBCBR, THRSBR. TILTBR) ®» 3D /'35 7
A4 AN N ERRTDHIZOONHT a7 7 5T, WL, 207720 BT, HAWMIE 57
i, WEEE 4T 258) NEaEnEI,

BRGVU IZ, £ > A h—v7' 17 Z LD Select Components % 7 127, Utilities THH & it iAh3Z
Ny r—UREREND L, ava—Ficar—anfEd,

732 AAf U A=a—

BRGVU DA A v A=a—|FLL FTDA = a2 —IZ57 1 TWET : File, Edit, View,
Contours, Deformation, Display., Zoom. Rotate. Colors, Window, Help T3,

File Menu

Open 3DTT T4 T A TrANERE, TOT—HEAEY
WCa— KR35, ZTOH%, 774K Ea—DU 4 RUNRERS
o,

Close BBV CTWD T T 7 4 v 7 7 7 A )L E ZICHEET 53 _TO
Ea—o 4 FUEALTET,

Print BAEDOE 2—U 4V FUDNEER KT D,

Print Preview REOD 22— 4 Ry ) o 2H 17 1L Ea—d 5,

Print Setup TV EDOREEATOET,

Exit BRGVU ##& 179 %,

Edit Menu

Undo BBRICFEAT LI a~r RERDIET,

Cut BIRLEAT7 V=7 FEGIVERY, 7V v 7 R— NI T 5,

Copy IR LA T V27 b2 ) v FR—KiZat— (EFLE2—71Y)

Paste 7V TR—= RONKEBILED 27X A ML £+ 5,
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View Menu
New

Save

Save As

Restore

Contours Menu
None

Clearance

Pressure
Shear-Stress
Shading

Automatic range
User-specified range

Deformation Menu
None

Clearance

Pressure

Shear-Stress

Automatic scale factor

User-specified scale factor

ARMD - Main

BET 7T 4 7R Ea— Il E SN TH LWEa2— Y 1 R %

Rk L. 2T 5,

T4 RUDORREERBIZETL LT VUE 7 7 A VIZRIEL F

‘a—o
4 v R DOFE L VUE 7 7 A JVITARAE

VUE 7 7 A Vipb v 4 > RURBREZE T

Wi Zh 2 IR WG T = v 7 B AN D,

I VT T AT NE I DET =7,

JEN T i< ME I nETF =y 7,

SIS & > Tl 2 < BB TF = v 7 S b,

TA M =2—=T 4 T EERT 5B T =y 7 N5,

T 7T AR ORRAZIREST 25EICTF =7 b,

=P —FEEOWMHIRAZHEHNT25813TF = v 745,

BIENRTETF =y 7 Shd,

T VT T UATEER 2 NNT =7,

JENC X 2B ETF =7,

SIS KD E AT = 7,

T T APNEAERERET DHEICT =y 7 &5,

D—YP—FRED A=)V T 7 7 X —NERIHE R SN 5 5E1C

Tzl INFET,
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Display Menu

Pads EDRy ReRRTHNEGHIITDHZDOORRTA T T,
(F7 4L~ 0)

Output Set BAEDOE 2—U 4 RUOH Ity NEBRIRT L7000 XA 71
ThFRLET,

Mesh Ay aNET ) EICHBE SN TWDANE I NET =y 735,
(57 # /L h=0N)

Hidden Elements IHFRERDHIR & NDENE 9 hERIET,
(77 AV ~=HiFR)

Animate T=A =g NONDOBEAICTFov 7 ENET 7400
=OFF)

Zoom Menu

Previous PIR OO A — NIRRT

Enclose Model Fa—U 4 RUICIRED LS ICETLVEFR TS,

Zoom Out 1:1 FTH IV D R— AL ~YLIZERT,

Zoom In N:1 A—=LT7 7~ (NfE,

Rotate Menu
Isometric

User specified...

XY Front
XY Back
XZ Front
XZ Back
YZ Front
YZ Back

Colors Menu

FAVANY w7 Cam b ®RmT 5,
2P REOEE, TATBE, A— A TR,

2WRILHBRT A AT LA ET IV

Contours L TR St S

Shading TA by =2—F 4 T DOOERRT D,
Mesh AviaZVy FOBEZERLET,
Text 7 XA FORRATERT 5,

Background

EFTNETHRAPOTERAEZRRLET,
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Window Menu

New TI7FNVIPRETH LWE 2—T 1 FUZERT S
Cascade HA—RHLV Y hEa—U 4 Ry

Tile Horizontally BEOE2—7 4> R ZKFEICERD

Tile Vertically BEOE 2—7 4 v RO EHHIIER 2

Arrange Icons RMEESNTeE 22— 4 U RUDT A 2 &5
Help Menu

Help Topics VT T ANDHRERRT D

About BRGVU 70 7T L4, T—F, N= g,

BRLOFEEERRZFRLET, .

7.3.3 E 2 —3RE

Pa—REE, Ea—A=a—%2FHLTT 4 AZIRIFELIZY, T4 RAINBETTDHZEN
T&FE9d, Ea—RKEY7ANVOPETIX VUE T,

7.3.4 3-D File Extensions

File

No. | Module Processor/Solver Extension Description

7T T REET A, S
1 JURNBR JURNBR JUuvV o

I VT T REET A, s
2 HYBCBR | HYBCBR HYV Ho

I VT T REET A, s
3 THRSBR THRSBR .THV Ho
4 TILTBR SINGLE .TIvV I UT T REETISA,
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7.4 3-D Shaft Viewer

741 A bhuXrvayv

ARMD Shaft Viewer |, ARMD A A — NMIMEINTZT T 7 4 v 7 a2—T 4 VT 4TI, &HD
DT T T4 I LAY THMICEY, EFICY T ARET VY YT MU AT A EFRL, [0
fig, A—2A, BEINAHETY, ROTLAT 7212 TORSION TRt &2 ¥ 7 h AT A%, % 7
Fea—7Zr— RT3 R TE, ALY BEFREET— MER, o —4ZEE— NIk, 7o
T v AEBEDT T OVIROFE RN BB — FE& R Ed, ARMD Shaft Viewer WORKSPACE

(T 226, ZHDOET VERMRENZERIN, JEKME N, 7T=A—Ta bl mn—F/xT7 Vv
TVAT NETNIEBE R T A4 7 b LA ORI Z 2 =— 7 RERRBITERT LN TEE
R

er (C:\Users\Public\Documents\ARMDS58\ROTLAT\Samples\COMPRES.ROI)

File View Project Help

: Ouput Set: ROSTAB Mode Shapes ~ | Output Set Property: 4 v ¥ | Shape Amplitude 1 | Cursor Control Selector Y} ~

EE Y|

(5= Shaft Blement 0 Uranium Enrichment Centrifugal Compressor Rotor System Model.

(- = Shaft Blement 1 ;
o Shat 5 Operating Speed Rgnqe 6000 tc? 12000 Rpm.
=8 Shaft Element 3 Two fluid film Tilting Pad Bearings at stations 5 and 10.

(- =» Shaft Element 4

m- Shaft Element 5
[#)-=» Shaft Element 6

Auto

Relative Amplitude, scaled by Shape Amplitude Project not open

Shaft Viewer iZ, ARMD DA A v A=a—F - [da L Ea—FDAX— A =a—NHLAX L KT 1
YORRI—T 4 VT 4 L LTIITTEET, F7-. ROTLAT Rotor Dynamics 3 L U TORSION
Torsional Vibration &2 2 — /LIZERIZHEE SN TEY . LFO LS IZView A =2 —n 5T 7 ERAT
ZF7 (ROTLAT £721X TORSION 225 EAT LIhe, EHFOET AN ERICa— FENRIET
EELET),



7

& ROTLAT (C:\Users\Public\Documents\ARMDS8\ROTLAT\Samples\COMPRE... .=/ (= [
®D File Edit System Options Run [View | Project Window Help

D|S|@| S| (o] 4]®@[E  mputFie &= 2]
C:\Users\Public\Documents\ARMD58\R System Model Ol

Uranium Enrichment Centrifugal Compre 3 D Shaft Viewer
Operating Speed Range 6000 to 12000
Two fluid film Tilting Pad Bearings at sta

1
\

Graphics Output
Text Output »

Error File

—

= =)
-} ——Axial length = 2 96600E+001 in—————— =

\View System Model in 3 D Shaft Viewer

|No project open:

ARMD Shaft Viewer (%, Rotor Dynamics 33 L O} Torsional Vibration €3 = —/VZlEAT 5 L fFHE L T
BV, ARMD DA > A h—/LEFICHEIIZA VA P —L &N ET,

2] ARMD Shaft Viewer (C:\Users\Public\OE-Drive2\Y2012ARMDV58Projects\3DModelsForHelpFile\Steam TurbineSubSynchronousInstability.ROI) [E=NEEE

File View Project Help

Ouput Set: ROSTAB Mode Shapes v | Output Set Property: 4 |Mode Shape3 F ~| ¥ | Shape Amplitude 500 Cursor Control Selector {fj ~

=» Shaft Element 0 I
=» Shaft Element 1

= Shaft Element 2 l
=» Shaft Element 3

=» Shaft Element 4
=» Shaft Element 5
+-=® Shaft Element 6
+--=m Shaft Element 7
+--= Shaft Element 8
+--=m Shaft Element 9
+-= Shaft Element 10
+

+

v

=» Shaft Element 11
=» Shaft Bement 12
=» Shaft Hement 13
+1--m® Shaft Element 14
Viewpoint
Rotation about
Zoom X Y z

it [
) O]

@]
0 ) (2] [x]x]
Visibility: Show
V| Mesh V| Solid
V| Blipses V| Center Lines
Discs | Bearings

V| Connections

Animation

=i )
‘,!HLH!J‘ Animation Speed {

Auto
Scale

Copy
Image

Enclose

Relative Amplitude, scaled by Shape Amplitude 3DModelsForHelpFile
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742 Yty av

0—H—FF )L, X7 FEa—T DAL L A=a—DT7 7 A NVNHEFERS ZENTEET,
V¥ 7 METIVIE, AA 2 A==2—0O File > Open 7-1% File > Recent Files "6 v 7 hE =2 —7
Zr—RTExFET, 774N >H) A=2—%8RT 5L, Windows O [7 7 A VEFL] XA T
0 REREN, BUEOARMD 7r Y= 7 404 £I2IZARMD 7’1 Y= 27 M RBNILTONR
WG BT LI 7+ V2 BB L E 7,

Open ROTLAT or TORSION input file (S5
(L) [ « 30ModelsForHelpFile v [#3 ][ search )
Eavante banks Name < Date modified Type Size
E' B \# | 3BranchDriveTrain.toi 12/13/2012 3:20 PM  Tormain Document 10 KB
| \
= R o |#|3BranchDriveTrainMo... 12/13/20124:00 PM  Tormain Document 10 KB
d T e =] CANADA240StaTorsio... 12/13/20124:38 PM  Tormain Document 37KB
Bl Desktop =] COMPRESSOR.ROI 12/13/2012 236 PM  Rotor Document 5KB
/& Computer \®| Expander-RotorModel.... 12/13/201211:53.. Rotor Document 18 KB
E; Pictures \® PowerTGS-RotorMode... 12/13/2012 2:04 PM  Rotor Document 53 KB
B Music i /= SteamTurbineSubSync... 12/14/2012 7:51 AM Rotor Document 130 KB :
@ Recently Chang | SYNC-MOT.TOI 12/13/2012 3:15PM  Tormain Document 7KB
Searches
}u Public
Folders A
File name: SteamTurbine Sub Synchronousinstability roi v [ROTLAT or TORSION input f V}
| open |v] | cancel |

HATaTICEREND T 7A ML, T 740 FTENLLEI ROTLAT & TORSION > v 7 k¥ AT
NT 7 ANREEZ ST *r0i & *tol 77 AN T 4 VE SNFET,

VX T NUATAET VAR —RTAHE, Ea—T XN ERRICLCX V7 LET,  FTRIEY
v 7 L® COMPRES.ROI EF/VDFRRFLT, ZOARAZ Y —2ay NTIEA XY v 7R CHERAEN
ENTWET,

T 74NV ENTIE, T4 AT L A1XI1SO B2 — TR, filia#z L T 3§l X CToOEMRFRINE
T, TA AT LA DHEIE, TAATVLADEMICHDRA L TERTEEY, L-RFUEHTZ
T, TAAT LA ZIFOWNT NN A= F2E R (TR) S®E52ERTES, A7
— T OFRIZH D RKAIRZ NE, T4 ATV A A ETFICBEISE S,
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Jsers\Public\OE -Drive2\Y2012ARMDVS8Projects\ 3DModelsForHelpFile\ COMPRESSORROD =

File View Project Help
. Ouput Set: ROSTAB Mode Shapes ~ | Output Set Property: 4 v ¥ | Shape Amplitude 1 \ _J5
-4 Shaft -
- = Shaft Blement 0 Uranium Enrichment Centrifugal Compressor Rotor System Model.
i Shat Blement | Operating Speed Range 6000 to 12000 Rpm.

- Shaft Element 2 . :
: Shaft Blement 3 Two fluid film Tilting Pad Bearings at stations 5 and 10.
(&= Shaft Element 4
= Shaft Element 5
&= Shaft Element 6 -

Relative Amplitude, scaled by Shape Amplitude 3DModelsForHelpFile

KENRZ O ENnaEM Lkt 52 & T, Bl ihXx2EBTx5, FRIFIWVDOTH 4 SO
A, T 74NV EDISO B =—, YZ, XZ, XY FHOFEZOWTNNZ) By h 52N TEE
To TR~ RAPEEINTETANRAZI 2L RoloGE 1T, RS EIEH AR 2 o ong
a7V w7358, TAATLANOETAOFLRIEFRESNET, WA 3, 5L
DMEEEZDHZ R HRMELET,

TTIVOMEL IR BEFHRIT, Visibility 2> o — V7V —TDF = v 7Ry 7 AER L TERT LD
WCBIRTAZENTEXET, YUY REAY T 2OHEEMNBRINTWAES, Ea—T7 3R
TOHHEAZZE LB (LOD) FHEEZFEITL, Ay any Uy RRREZRTOIC 0705
JEZI DA A I TR L, BREG U CA vy v aEfrmz2ifl LES, EORYOATZ ) —r g
v R TIE, LODIZ Lo TETARED A v > a DI SN TWET, FTIZRRSNTNDLDIL, fE
KTHEEDLIICERENDDDOATFT T v ay KT,



File View Project Help
: Ouput Set: ROSTAB Mode Shapes

S-p Shaft =
&= Shaft Element 0 Uranium Enrichment Centrifugal Compressor Rotor System Model.
E?:"MW1 @ Operating Speed Range 6000 to 12000 Rpm.

& Two fluid film Tilting Pad Bearings at stations 5 and 10,
-
-
e

[ﬁlelative Amplitude, scaled by Shape Amplitude

ARMD — Main

RMDV58Projects\3DModelsForHelpFile\COMPRESSOR.ROD)

~ | Output Set Property: 4 v ¥ | Shape Amplitude 1

3DModelsForHelpFile

LOD BHRIFER Z L IATON D7D, KV EWERIIA v ol S, L VIEWERITFRRS

NHZEICERLTIIZEN,

3DModelsForHelpFile\CO!

DR.ROD

File View Project Help
: OuputSet: ROSTAB Mode Shapes

=@ Shaft

~ | Output Set Property: 4 v -

Operating Speed Range 6000 to 12000 Rpm.

1

[ﬁlelaﬁve Amplitude, scaled by Shape Amplitude

Shape Amplitude 1 | i
Uranium Enrichment Centrifugal Compressor Rotor System Model.

Two fluid film Tilting Pad Bearings at stations 5 and 10.

3DModelsForHelpFile

YUy RRRPBRSNATELT, Ay yaNBRENTWLYE, LODFHRIZETSNT.

THOERIZOVWT Ay v aRFRSNET,
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/.

AMD Shaft V

)12ARMDV58Projects\3DModelsForHelpFile\ COMPRESSOR ROD (= [ ]

File View Project Help

: Ouput Set: ROSTAB Mode Shapes ~ | Output Set Property: 4 + ® | Shape Amplitude 1 | g
-1 Shaft -

(#1-=® Shaft Element 0 % Uranium Enrichment Centrifugal Compressor Rotor System Model.

= Shaft Element 1 i

i 7 Operating Speed Range 6000 to 12000 Rpm.

+- = Shaft Element 4
r-=m Shaft Element 5
r|-m® Shaft Element 6 -

[
EJ,,,_ Shaft Bement 3 Two fluid film Tilting Pad Bearings at stations 5 and 10.
[
[
[

[¥] Mesh Soid
[¥] Blipses [¥] Center Lines
[¥] Discs [¥] Bearings
Connections
Animation
,_U_

Aute

SENEY
Relative Amplitude, scaled by Shape Amplitude [ |3DModelsForHelpFile I]

A7 hOT LA MIETAHERIZ, T AV RERBIRLZEEDY Y 7L AV T4 AT
LA CTHERTEET, ZOFERI, FEZEOV A X LREEIDRFRENET, A v aDHOER
PEIRTH L, BIRLE-BREL2ERFZ R CTEET, FTROXIIICZ, BRT7PEIFREINET,

[ asvo

File View Project Help

Drive2\Y2012ARMDVS8Projects\3DModelsForHelpFile\COMPRESSOR ROI) =)

: Ouput Set: ROSTAB Mode Shapes ~ | Output Set Property: 4 + # | Shape Amplitude 1 |
- Shaft lement 6 .

Uranium Enrichment Centrifugal Compressor Rotor System Model.
Operating Speed Range 6000 to 12000 Rpm.
Two fluid film Tilting Pad Bearings at stations 5 and 10.

d&ﬂﬁmmm
ESIEAES

Relative Amplitude, scaled by Shape Amplitude

3DModelsForHelpFile
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¥ 7 hEa—T OEREEEIL., B4 ARMD YL = Lo TR SN T-E—Y a U EFRR L,

T = A= a AT HEERE T,  Shaft Viewer 73 ROTLAT £721X TORSION v v 7 b v AT LAET
Nea—RT5E PR=FINTWDEYNAN—HN T 7 A VERR L, TNOPTET HEE,
Z—PF—DEEINE 2L, WITNOAEREF TR TEAEBMNICeE—FLET, hbofhty b
I, BEa—T DA ALY —)L3—D Output Set: Ky 7Z 7Ry 7 2 (F) (ZFRENET,

. Ouput Set: ROSTAB Mode Shapes

ROSTAB Mode Shapes
'ROSYNC Vibrational Amplitudes

WOty RBREND E, RORT v L, Rr-dT oty NNOREDO T v/ T @R &
Tohb, ROSTAB & TORNAT E— Ry =A 7OHE, 7a 7 L1 IFEDET— Ry =/ 7 ThH
%o XX Output Set Property Kz w 7 X o Ry 7 A (FK) HITWET,

| Output Set Property: 4 .

|[None]
'Mode Shapel R

|Mode Shape 3 R
‘Mode Shape 4 F
|Mode Shape 5 R
'Mode Shape6 F
Mode Shape7 R
‘Mode Shape 8 F

ARMD Shaft Viewer (C:\Users\Puinc\OE—DriveZ\YZOlZARMDll‘sapr‘%ctsBDModeisForHelpFile\COMPRESSOR.ROl) Eﬂl@

File View Project Help

: Ouput Set: lROSTAB Mode Shapes H Output Set Property: 4 |Mode ShapelR H ¥ | Shape Amplitude 4

(- = Shaft Element 6 =
= Shaft Element 7 Uranium Enrichment Centrifugal Compressor Rotor System Model.
L I %D 11 %6 =W Operating Speed Range 6000 to 12000 Rpm.

i i oD2 26 o Two fluid film Tilting Pad Bearings at stations 5 and 10.

- D20

© | Len: 4156

‘= Shaft Element 8 -
F—

Rotation about

Zoom Y

==

[T] Mesh [¥] Solid

[¥] Discs [¥] Bearings

Relative Amplitude, scaled by Shape Amplitude 3DModelsForHelpFile

FRENDEHD A —)VE, Y —)L3—0 Shape Amplitude 7% A2 bR v 7 2 (LK) #fisT
FHETE D,
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FREINTE— FRIRCIRERIE (#UE) 13, BAERZ V2T 2L Tr=A—var SE5Z LM
T&FEd, T7=A—varfllPause h¥ &7 Vw735, T=A—va iBiffEO7 L—A
T—WE Ll LEd, Single Step R X NIBUED T L— L0 HIRD T L— LTI, Stop RZ 3T
=A—=varE7L—L01CVEYy FLET, T=A—TaVOAE—RE, EfLORTA X—/
AE— RAN—THCTE £,

AL oTE, T LDV v RRA vy aDRRERTIZ, T— Ry oA TOREHRELZ 755
N Z Lt bH Y £9,  LLTIX COMPRES.ROlI % 7 LRBIEOFHE—F— NERAE VU v R
Ay alp L TERLEAT Yy ay b T,

. £ ARMD Shaft Viewer (C:\Users\Public\OE-Drive2\Y2012AR}
File View Project Help
: OuputSet: ROSTAB Mode Shapes

Operating Speed Range 6000 to 12000 Rpm.
Two fluid film Tilting Pad Bearings at stations 5 and 10.

[C] Mesh [T Solid

I Relative Amplitude, scaled by Shape Amplitude 3DMeodelsForHelpFile
—— = = |

ROBRE, ETNVADOEAT—va BT LYy 7 hOFLONEEZRLTVWET, ZOEa2—
BT = A= a bt HIE T, HAT— g U COMKIIRNE 2T EfERT— 3 » DOFEM
EFORTLHZENTEET, Zhit, 7=A—vararta—1nd< Eichd Visibility F =

IRy Z AEMBEHATHZETERATEET (FTHLEHW),

Visibility: Show

[C] Mesh [7] Solid

[V] Hlipses [¥] Center Lines
[V] Discs [V] Bearings
[¥] Connections
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8.0 USER FEEDBACK REPORT

Instructions Date: / /

Use this form to report problems or recommend enhancements for RBTS products. Please
email, mail, or fax the form to:

RBTS, Inc.

1041 West Bridge Street

Phoenixville, PA 19460, USA

Tel: (610) 415-0412 ; Fax: (610) 415-0413
email: support@rbts.com

User

Name: Email:
Company: Telephone #:
Address:
Check: [ ] Software Problem [ ] Software Enhancement

[ ] Documentation Problem [ ] Documentation Enhancement

[ ] Other (please specify):

Software

Name of Software: Version of Software:

Name of Operating System and Version:

Hardware

Computer Manufacturer/Model Name

Is your computer connected to a network (yes/no)?

Is your computer connected to a docking station (yes/no)?




ARMD — Main
8-1
(OVER)

Description

Please describe the problem/enhancement below. If it is a problem, please include
information on reproducing the anomaly:




Purchasing Options

ARMD is constructed from various solution modules. For further information, please contact us.
It can be tailored to suit your needs and budget. You = 2%

may purchase any combination of programs/modules RB TS, ig(v%' InC. 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 Rotor Bearing Technology & Software

download), quick start manual, electronic user’s 1041 West Bridge Street manual, technology transfer
and training session Phoenixville, PA 19460 (optional), updates, maintenance, and support.
USA
System Requirements:Telephone: 610-415-0412
Personal computer with Microsoft Windows 8, 10, 11 or Facsimile: 610-415-0413
higher, (32 or 64 bit).Web: www.rbts.com
Email: info@rbts.com

Remember it reTs, you get more than

just the programs, 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

ARMD is a well established software package used worldwide to
perform complete rotating machinery dynamic analysis. ARMD
employs a user-friendly interface and window environment and
context-sensitive help. ARMD integrates the most advanced and
complete rotor dynamics, torsional vibration, and bearing analysis
programs under one environment in a seamless fashion to give
you the power to model your rotating machinery with ease, * RBTS, Inc.
efficiency, and above all accuracy. Some applications in which @ ARMD Resellers
ARMD has been utilized include rotating machinery such as a

miniature air turbine for a dental drill, a large turbine generator set for

a power plant, a small

compressor for an air conditioner, a pump for an artificial heart, a fuel RBTS' software has gained

international pump for a jet engine, an electric motor and spindle for a miniature reputation for its:
computer hard disk, a canned pump for petrochemical processing
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plant, synchronous motor driven drive-trains, and a gear box for a

uranium enrichment plant to name a few.

+Technical Capabilities ¢

+Completeness

*

User Friendliness

Support & Service

“CORBTS i

Rotor Bearing Technology & Software 1041
West Bridge Street
Phoenixville, PA 19460, USA
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