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1.0 INTRODUCTION AND HISTORICAL BRIEF

ARMD (Advanced Rotating Machinery Dynamics) 1%, RBTS #:2388% L= @itk Y 7 h o =7
NRoylr—UT, HHWLXT VT a—F—[XT YT AT A R K747 b LA %27
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Dynamics "Z BiFs L, AR FTIRFE L T\ 5, 1986 4-LLRT, RBTS OHEIE, 1824 HIZF% L S L7 [E B
BN 4 7o B R AR T 4 % The Franklin Institute Research Laboratory (FIRL) TERHl STk L

72, 1950 4E LI
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2.0 TECHNICAL SUPPORT AND SEMINARS
2.1 Technical Support

ARMD D7 7 =71 )V AR — &, i< OESRBRE £ 721X RBTS, Incorporated 7> 5 5z ()
HTEMWTEET,

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 T, &, X7 U 7 B NF05 T I —%2BE L C\ET, &) — [FLUID-
FILM/ROLLING-ELEMENT BEARING TECHNOLOGIES & ROTORDYNAMICS INTERACTION| (%, i#
WRICHE SN E T,

F72. RBTS OBEKIZIZ, A7 var Ty hOFa— I TAEF )V T—varvtyay

[Technology Transfer] # ZHELTWET, Ta— I T7AEF IV T— a2 TliE, Y7 hU=
TOMEEREICH, X7V sk u—F— /X7 YT AT AOFE, ARMD V7 b = 7 CHERI
TAEROMFRI E X N—LET, ZOEy v a i, BEREAOEGO=—XICEbETHIAZ A
AT HENTEET,

2.3 Maintenance and Updates

RBTSHHY 7 N =T OV R—hr, AVTFUA, Ty FTF— " 2i7H 1EMOY 7 My =7 —t
AR, V7 b o THEARHCOEE R CRIRE L E T, 20 1EMICER I N7 X TOEBIERH
Bix, BB —F—2t b E T, ARMD 4ERIRSTFENIT, TO®RLEBFIEETHZ LN TEE
KR


http://www.rbts.com/
mailto:support@rbts.com

ARMD — Main

3.0 ARMD OVERVIEW

ARMD DY 7 N U =7 /Ry =ik, EOEY 22— (F)Tukwyy ety 2—7 41
F 1) MHERINTEY, 1 o0BETTCY—ALRIZMHEEALET, ARMD ® kv 7 LUl 2
—=2— (FX) X, LTV Fevy Y THEMAESHLTWET,
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» ArmdSqueeze A7 A4 =X T4 VAT I8 — )
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4.0 MANUAL ORGANIZATION AND
TERMINOLOGY/NOTATION

ARMD O —HW—X<w=aT/ViE, 925Dk T a3 iy TnET,

1. ARMD ARMD OFEM, &y 7 v 7 A VA b=, BlEFE (Zokv7vaY)
2. ROTLAT n—%— A F I 7 A2 K BT ORS)

3. TORSION U Y EH,

4. JURNBR MR E E X v — T s

5. HYBCBR M SR E e v — T sz

6. TILTBR WX T 4 VT 4 7%y R Y ¥ —F Vil

7. THRSBR  WAEEERB LI OT 4 VT 4 2 I8y RRKATAIRT Y 7

8. COBRA HRERA~T Y

9. VISCOS T I O TR B AT R

KvrvarTiE, BV a—LOE, VAT LADET MU, AT —E 77 A NVOREE, FutyH ol

WCOWTEELLBEBLTWET, £72. W OOERWY L IAREL S ENTWVET,

A~v==270Tid, UTOHGEEZEHL TOES, |

ARMDMENU ARMD®O7ua v b=y R7a 7 F A

Filename.xxx a—WP—Ag 2 —Tx—X (FYFatyY) THREINEZTZ74+LE
DR T H > —P—{ED T 7 1 V4,

HYBCBR M#ERT V) TRITE Y 2 — b
input file JLPREEE (] 21X MOTOR) OF —% YV —RA & 725 ASCIl 7 7 A L,

(MOTOR-1.ROI IZ ROTLAT ® A1 7 7 A V) .

JURNBR O —F AN AT Y 2 — L
module = =T A N
output file Tty PICRKsTERINDG T 7 AN, TT7T 49T AT 7 ANRTHFA KT

TANBEEND, (B : MOTOR-1.SYG # L f MOTOR-1.SYO /£, ROSYNC 7
By PICKSTERSNIET T 7 4 v 7 ABLOTFA MDD T 7 A4 1 TY).
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HAT7 7 A VOB EFT I T2DDEY 2—/b, KA Tt vHid, FFED
NTA—EPNEFI N & X2, BRI (Trtyy) ZHEETT L0
Hampd LET,

AT 7 A NVDONEZRIETHT-0DEY 2—/b, 77 A LONEZHIETS
OIS NSGEY 22—V T Ta—HPF—og X —Tx—R]

ZHUCIE, WREE. FIRL, BT U LR EEND,

FEREERT HIEDIEHEND T 07T LETITEY 22—/,
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11— & — B L E ATV LR —,

1 — 2 — B ER I 72 D B ATV LN —

0 —X OB T N T o ARE RN Y VN —

ROSTAB, ROSTAT., ROTORMAP, ROSYNC, RORESP # il L £ 7,
B S L OREM~ v T ERAERT D 17— F — @RI LN —,

AT ANRT > TENTE Y 22—

TANT 4 T8y RRT Y U TRRWTEY 2 — )b

RU Y &EME - EARBEMAT Y LN —

RC Y EFISERAT Y VS —,

AU 0 IRE [T IE PEIS E AT > LS —

LY EHTE Y = —/L TORSION, TORNAT, TORHRM, TORRSP % #llf#l L £,

TR AL BT £ 2 2 — 1

Ao a2—=nLREHENS 7Y 7 at v oL, MainMenu>SubMenu>Function DX CE SN F7,
il 21X, View>Graph>by Template 1Z, BIED T T 7 4 v 0T =2 DT 7377 b — DO~ EERRLE
9, File>Printi%, BAED 7 7 A LONKE 7V » ZIZHIRIL £,
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5.0 INSTALLATION

5.1 Hardware and Software Requirements
BEEN—Fo 7T

ARMD V7 b7 =72y =V %HT 5121, LTFTON—FY = 7HBLETT,

- Pentium CPU ML ED/X—YF o B a—H

- 600MByte DT A7 ZBERE (TN A A N— VIO HL

-USBAR—h R Zb, FHEMALZEY 2 — VI L CRBTSHB T Y 7 by =T T4
A

-512M /A LA D RAM

-VGA £721ZSVGA /' 7 7 4 v 7 AR— R & E=4— (256 (4Ll b, fi#{4)% 1024x768 LI |k

- 3D Shaft Viewer D355, LAY R — b T 25FTOGPUT VA NI T T 4 v 7 AT— R,

Microsoft DirectX 9.0c (5t L, 7o F oA U T Vv FHERER T LT-RTD 7 Z 7 4 v 7 B— Kn

METT,

NVidia : Geforce2 UL _E#ZH, Geforced(non-mx)LL EHELE, ATI : Radeon7500 LA b 23482

Radeon9600 LA | % £,

T, —ERD ) — bRV 2 NHEHENTWDET 2TV — N7 T 7 4 v 7 AZ1E, Windows =2 b

= LRV DR EPBERGERH Y £3, —KBI, I3 74 v 0T X T EZDOEH T A %A

VAR=ALTHID VYT hEa—=T BT RWEARX, T T v s T ETERYR—FERT

WRWATEEMER H W £9° 0T, RBTS £ TBHWADLELIZEN,

VAANESS Yl

- Microsoft Windowsl0 ¥ 7=13ZF 2L L,
- Windows XP, Vista, 7. 8IEV K-+ ZHETLF L7
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ARMD IZ, UTFDO 7 /&L 77 A )L&EE CD-ROM TiREEENFT (RBTSOT =7 %A bv b

Aoa—RF528bTEET)

| Install

. Licensing
2T ARMD.ICO
£k | autorun.inf

Setup.exe
#5 Setup

Folder/File Name Description

Setup.exe file AVARN—NT T T A, BilERHGERDY T N 2T, TRTO
ARMD 7 /'S5 h, a2—7 4 VT 4, RET 7 ANVEA A=)V
LET,
BIOY PN EA A F—L LET,

ARMD.ICO file COA—Fr L AT A3

Autorun.inf file CD Autoplay D% 7E

Licensing folder TA B AA=T 4 VT 4L RFa X b

Install folder BRESE e A Y 7 27D ARMD A A h—/LF% v

&, T_TOARMD 7 7/ A, 2—T 4 UT 4, &
ET 7 AN, YT NAGREENTWET,
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5.3 Installation

ARMD %A > A h—/L4 521, ARMD ® CD-ROM % KT A ZITHAL £, I Ea—F T AT
LRHBERITHRE L TA U A P =V ZFBLRVWEGIZ. TAZ— 1] XA=a—hb [FET..] &
KL, BB RE%227Y 27 LT, (FJECDDIL—FF 4 L7 FUICH D Setup.EXE ZHEL £
T, OK] 227 Vv 7 LTA VAN EFTLET, ¥Ura— KL% ARMD OGA L,
"armdXX.exe "7 7 A V& E T,

AVA =T BTT AT, 2P IHNBEREROAN R LET, £/~ [Cancel] "¥ %7
Vo r95L, WOTHLS VA= NEFIETHIENTEET,

*kkkk ,r R ]\ _}vﬁ@%gﬂ *kkkk

Note 1: Windows 10 TiX. ARMDZIEF L A VY A =L/ T oA VA N—NFTH=HOITi%,. &
PRE | MERNBMBE T, F-, JIVL—FT 7 EZXTARMD A v A h— LT 58451, #
DITN—TDEBRENA LA N—NVEITHILENDY 5,

DLFOBEETA A =AM EE0 £9, Stat R¥ U ZH LT, £ A M= &ZBBELTL
7230,

# ARMD and Prerequisites Installer — O X

ARMD V6.1G1 ARMD V6.1G1 requires:

Advanced Rotating
Machinery Dynamics

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

Click Start to begin installation or Cancel to exit:

Start :7 Cancel

L
'
=
r~ |
a
=
b
le)
=
Qo
o
=
=
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A VAN=NVORPIDO AT v 7 TliE, EOEERO X 512, Microsoft.Net X° Safenet K7 1 772 &,
ARMD DA > A F— )V HBERFHESEER 2 B a—F 3 2T AMiiboTWANE I DEF v 7 L
F9, AF—bFREEHTE, AR LTWAEHERANLLTOBEE D X HIZA A M= EINFET,

220 ARMD and Prerequisites Installer — O >

ARMD V6.1G1 requires:

Microsoft Net4.5.2 Installed v
" Microsoft Visual C++ 2008 Runtime Installed v
; ARMD VE.1G1 Core software Installing...
2
5 Click Start to begin installation or Cancel to exit:
.:: Start Cancel
##  Microsoft Visual C++ 2008 Redistributable Setup = =

Welcome to Microsoft Visval C++ 2008
Redistributable Setup

This wizard will guide you through the installation process,

X274 OFRTIZE - TiE, EXD X H 72 Microsoft Visual C++ 2008
SUR—FY RDA VA R e RFRENET, K~ 27U s F5E, v~ 7Y T k
HOTA B ALKEBEICREL, A A =] 27V v 7 LTRICERF T,
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i 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 -~
MICROSOFT VISUAL C++ 2008 RUNTIME LIBRARIES (86, IAG4 AND X&4), 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, W

e L

Press the Page Down key to see more text,

¥ 1 have read and accept the license terms.;

< Back H Install = H Cancel

##  Microsoft Visual C++ 2008 Redistributable Setup = =

Installing components

I he items you selected are being installed.

Installation Progress:

]

Copying new files

File: mfca0.dll, Directory: , Size: 5086712

Visual C++D A > A b —LN5E T L7256, [Finish) RZ &ML THATL £
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##  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

BHRSRMERN T RTA VA =L ENTNDZ ENERSND L, ARMD O Y 7 b7 = 71X LA T O H
THEED £9,

ﬂ ARMD for Windows V8161 Setup — >

ARMD V6.1G1
Welcome to the ARMD for Windows

V6.1G1 Setup Wizard

The Setup Wizard will install ARMD for Windows V&, 151 an
your computer, Click Mext to continue or Cancel to exit the
Setup Wizard.

=
o
8

=1

o 5]

» AbBojouy

i

alemyos

Next #fiF L. ARMD V7 F T =7 DA LA M LEFE Y . U FOBEENRFRINET,
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ﬁ ARMD for Windows VB.1G1 Setup — >

Choose Setup Type

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

. Typical |
Installs ARMD in default locations.,

Custom

IUse this option to specify folders for program installation and user-writable
projects and samples,

Back Mext Cancel

ARMD Y7 "N =T %7 74/ DT 4 NVEIZA A M—NT58E1L, EXO Typical R ¥ %27 Y
w7 LT, FTRO Install RZ 2L TLZ &N, ERDO 7 +—25 0 Custom R Z 1L, ARMD %
AVAN—NTHA VAN NI NE 2= —RNHDAZ A AT HIENTEET,

ﬁ ARMED for Windows VE.1G1 Setup — it

Ready to install ARMD for Windows V6.1G1 @] RBTS o

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

Back E Install { Cancel

5-7
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A VA M=HEERIZ, UTOX A A = RN T B TV ANR—TERENET,

ﬁ ARMD for Windows VE.1G1 Setup — >

Installing ARMD for Windows V6.1G1 @] RBTS..

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

Status: Copying new files
]
| e
ﬁ ARMED for Windows V81361 Setup — >

Installing ARMD for Windows V6.1G1 @ RBTS..

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

Status: Installing Sentinel LDK Runtime
|

5-8
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ARMD Y 7 b x=2T7 DAV AN—ANETTAHE, LTOB@EBTRRINET,

ﬁ ARMD for Windows V6.1G1 Setup — X

ARMD V6.1G1
Ao Ratalig Completed the ARMD for Windows

Machinery Dynamics V6.1Gl Setup Wizard

Y

Click the Finish button to exit the Setup Wizard.

oy

&
el
=2

o
Qo

>

aJEMYOS

Back Cancel

Finish "5 > 2 L Ted 79 % &0 LT O X 9 R AR R ShET,

# ARMD and Prerequisites Installer — O X

ARMD V6.1G1 ARMD V6.1G1 requires:

Advanced Rotating
Machinery Dynamics

S

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

I|Jeag JO10M

'e)
O

Setup complete! Click Done to exit.

ABotouu

Start Done

8JEMYOS ¥
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Done RHZ U ZL T, A A= Tal T LEBETLET,

Note: ARMD @A > A h— VE, T 74/ FTlE, 2=V —A ¥ —T=2—XT 0T T AL, VN —,
~NT Ty AN, w=aT N, DLL, Y AT A7 7 A% [RBTS)] £WH 7 H/VELT
Program Files 7 /L% (Vista, Windows 7, 8 3 X OV LIED OS TIIMRH#ERK) (24 > A b
—nVLEd, 77—k, 7, Lubricant & Material Properties, =—%—=7 7 A /L7a &
EETLZOMTXTOT 7 A%, "ARMDXX "L W) 7 4 VX4 THAE RF 2 A b7 4L HF|C
AVAM=NINET, (FANVE—% "ARMDXX "D FDOIA RF¥ 2 A M TV H =T A
F—AENET XxIF#EFH, ARMD V7 R =7 RNy r—ON— 3 V&S TT) |

FIFINV DA A=)V T FILE:

C:Program Files (x86)"RBTS, Inc.
A=Y= H =T =2 —RAT T T A NN~ ~NLT Ty A =27 )b, DLL, v AT
LT 7 ANIREDT +NVETT,

C:Users\Public\Documents\ARMDxx

Templates, Samples, Lubricant & Material Properties, User files 72 & 7 7 A /UM S 70T
35
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5.4 System Set-Up And Configuration — License Key (Dongle)

ARMD Y L A—DEIZIZ. B SA B ABRMETT, S4B R E, R ELTHD
NWAEMEHRUSBNN—R T =27 « T4 BV R« F—, FEEFV 7 I=2T - T4V R - F—2Lo
TRt ENET,

IN=RT2T « TABUA « XF—(&ONRy Fr—VEBEALTZSGAE, ¥—% a2 B a— X ORI HAEER
USB i — MIZELIATe7ZIT T, HWRNZEMET 2 L O ICRESINTWD 72D, IBIDA > A h—/Li%
WS D FHA,

VTR xT « FABVA « F—EDWANY F—DI2E, 220024 TR HY ET, 12 Fxy b
T—J T 78ATA B AF— (Fy NU—7 LD 1 ANFELFEHO—F—H) T, 921D
WFAZ L RT7a DY 7 02T 7BV AF—TF, WTINLOLAEL, ¥V e — RS- CD %
TSIt S 7= CD ICE £ T\ 5 PDF 7 7 1 /L [SoftwareLicenseKeylnstallation.pdf] 7=
HRLERIR STt s [V 7 b =7 « T4 BV A « F—DOA VA F—VFIH] ZBiHHA TS
W, ZTOT77AN~DY T E, ARMD DA A F—/LIRFIZ, Windows D 2% — || — [FXToO
Iy Th] A=a—0 [ARMD) 74 /LFARNICHBEESNTHETOT, ZFHAEI N,

5.5 README-FIRST-InstallationBriefinstructions.pdf

ARMD B3 28 iEHIZ. ARMD DAL Y F 4 L7 b)Y/ THVFIIA VA R—LENRD
Read Me (README-FIRST- InstallationBriefInstructions.pdf) % ZHEFEL 72 & v, Tz,
RBTS o = 7% 4 + (www.rbtscom) (ZHFEHRMBEREINTHT I,

5.6 Uninstall

ARMD Y7 b =T1%, HEIRIIC T VA VA F—L 3B &M TEET,

ARMD 7 > A VA =T B01F, AZ—FhA=za—00 [ bo—l 3R] ZBIRL TS
VY, Add/Remove Programs] F7-i% [Programs and Features] & ZE»Ni=T7 A a2 &X TN ) v o
L. TARMD| ®IHEH%Z A 74 F LT [Add/Remove] K% %947, TUninstall/Change] % &R
LET,

Hwwdn ‘//( VR F—}Vﬂ#@%l}ﬁ FhkxK
ARMD %7 > A Y A =T 5120F, [EEHE | HERSLETT,
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6.0 OPERATION

6.1 General Operation

ARMD Ny r—U i3, VA h—Ed e, 774NV TR, 2= —A 0 F =T AT T
L, INR— ~NLT Ty A, v==a2T /L, DLL, AT L7 7 AL [RBTS, Inc] \WoH 7
+ V24T [Program Files] 7 # V&I A v A h—LENET, T FL—hF, 70,
Lubricant & Material Properties, = —%—7 7 f L7 E 2 G DT X TD 7 7 A /LiE,
"ARMDXX " WIH 7 N EL T, FEERIIATY v (BEVWOLAXL—FT 4 TV AT AL
STERBVET) ORF2 AL RN TAHNVTIZA A= AINET, XXIENN—Ta VFF),

A= P H =T 2= AT U T T L Y AN — ~LT T A, v==2T /b, DLL, VAT A
T ANET 74 VDT 0 [C:001Program Files (x86)001RBTS, Inc.ARMD| (2, Z#LL
D77 A NTHF REF =2 A > F 7 404 [C:001Users.Public.Documents.ARMDxx | (ZA > A
= ENET,

BEECHBHLEA VA=t b T v 7N T LEL, Windows DAZX — kX =2 —»n5
ARMD Y7 r o =7 %28 LET, ARMD ORFOEEMNLULTDO LI ICEKREINFET,

oy ARMD for Windows 6.1 — x

Advanced Rotating Machinery Dynamics

Dynamic Analysis

Roter Dynamics
Bearing Analysis
= o
(") a%e 5%
T’ a ®e®
Joumnal Thrust Rolling

@ @

Lubricant Wear-Ring Aerodynamic Stpeem Film
Properties Cross Coupling Damper

Viewers

2D Plots 3D Bearing 3D Shaft

|Right-click for help. Grayed-out buttons are not installed. | Copyright © 1986, 2021 RBTS Inc.
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COWEET, Y7 2T R =Dy YA 22— RV FET, TOAL L A=a—h
5, X7V T RT VT VAT A, u—4—FAFI7 A QL YIEE, BiESOREHESRED
T Tavw ol a— LV EEETHIENTEET,

FVFatyY T2 — L EERTLHE, ARMDD AL U A=a—nG, a7 NOER LT
TavoHEREELET, FNENOTY Fut v ol FOEEICHOWTIE &Y Faky o
PR E EDOEMEICOWNWTIE, Av=a 7 VOxtIET 517 v a RSN TWD ), 7 ety
DAV TRAZ2—=INET VB ATEET,

ARMD D 3y r—Uik, SRMEIEDO SNV T 2 2 2582l a——T7 L RN —T7, I<{fbi
L2777 varyd—IU FO#EY) T (O X —0fAaGbEidkeyltkey2| DI/ 0 &
) .

[Tab] WDT 4 —)v RICBE L £,
[Shift+Tab] RO 7 4= RICBEIT 5,
[End],
[Page Up],
[Page Down], and
Arrow Keys BT —% 74— FEBHT257-00%—TF,
[F1] FrGA NS,
[F2] 74— ROBRBEOY X b EFRLET,
FIH TR 5
[F7] RTY LT N—F L ORRIT 1 /T W EFLET,
OK button WMENEEZRFEL T 7+ —22M £,

[Esc]/Cancel button RE Y Ty ikt 5,

ARMD TlZ, A~ ARZ VBT T 7073 arF—0BERITH 2N TEET, ZOMEEIC X
D, FEEOTZrr I vard—%EHTAILENRRL R RE BT CREMEN AT
ij‘o
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ARMD Oy 72t o g I TO L 512700 £,

1- ARMDDAAf v A=ma— [T bz K] HOHED 2 —/LaBIRT S (F21E.
[TORSION]J )

2- MEEZAEY LICRELET, BFEO7 7 A 2+ 5121%. TFile] — Open] =< Faff
ML, BfFO7 7 ANV ERIRLET, HLWT 7 A VL 2/ET 212i%. TFile)] — TNew) == F
ZREH L ET

3= ANT77ANONEERELET, ~NVTPRUERLEXT, Fl1¥—(~ VT RE2Y) #LTCarT
XA MEFFEO~N T HFTRTHEN, ~N T A2 — 5T LTI,

4- T 7 ANE T 7 ANZEMNTTRELET, AT 7ANVONRY) =— g U ERET HICE
File>Save As i~ R&aHi-~ T, A7 7ANLDONRY 22— g VERETEET,

5. N7 7 A NVEMER LT-WEEA TR, "View" > "Input File "=~ > RZ&fEH L Clif ECTHER LY,
FIRI9 5 2 E N TEET,

-ANNT7 7 A NIRRT A= EFRELTRIFELZS, Run A =a—M bt atw v/ Vo2 3T
L/iba‘o

7- 7ot v —0FETH., View A == —D Text Output 35 X O Graphics output utilities % L T,
Tuae o —BNER LT XA NI T T v TN 7 AN EHRLET,

8- D7V Ik OFHNET LI5S, [File)] - TExit) 2~ F&FE{TL, ARMD®D kv 7
L~ )LDRA = a—|TRAD,

-ARMDDAA v A=ma— [Ta s oK) b, 4 FUEF U T, ARMD ##& T L%,
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6.2 Projects

Tl FCIE, BEETAE Vs ANET T T 4L MIICEEODTEBLLIERTEET, Tudy
FARBEAINTWARWES, ARMD V7 b7 = 7A=Y 3 > (B VALIGO LIRE) Rk 7 A L%
WM LET, a7 FoMiEIX, [7ePx7 b Aca—00FHTE, ROLI>RLDORH Y
F9,

Project>New - TuYxs FOARIEANLET BXFET) . ARMD V=2 7
7 A NMAPR)BER SNET, LS ud=r NELIT 7T 4 _—k
ERAR

Project>Open - APF DA% RD B, ZThBRTTr Y FEHLIT D, .

Project>Close- HEOTa Y7 VEHUET,

Project>Rename- BEfFO7m Y =7 hOA4HIZ, HLWEADOARNCEE L ET,

Project>Copy - TaYxl NNOTZ ANV EF LW BT =Y MZat—LET, APF 7
TANLBH LW R Y s MIZat—SLET (B . OLD.APF 726
NEW.APF) ,

Project>Delete Project - 7u>y =7 ~ &, 7uv=s hT7T 4L 7 NUNDOTRTOT 7 AL
ZHIRLET, APF 7 7 A ADHIBREL, ¥ 7T 4 L7 MU ARSI ET,

% WARNING ** 71 ¥ = 7 77 4 L7 PUNOTXTOT 7 A /biE, ARMD Rfld
V7 hu=7 (Bl v=7m) BMERLIZNLE I NICrhb LT aB—/HIBRIS L E T,

Project>Add File - 707 v A V&BHEO TP =27 v TF L7 FUiIcae—LET, 7
FANMEL, a2l OV TT 4 LY FIEHDIMLETIHD FEAL, D
L, TOWANTZ 7 AL (RXR—=D g L AxPIE) 27 ey NMIBEIT S
DITAEF T,

Project>Delete File - filx D7 7y A VEHIBRLET, 77 A METr V=2 OV TT L7 B Y
W DEILH Y EH A,

Project>File Report - APF 7 7 A VD A& R, 7mry =2 b TF 4 L7 Y NOFTRT
D77 ANDY <) —LR— b ERRLET,

Project>Project Report - fIHAERT R CTHOT =7 hOY~I —LAR—haRRLET,
Juavxl N7 7A/(APF)X. ARMD ® A A 7 1 L7 kU (# : C:Program FilesS\ARMDW)|Z &
D ET,

ARMD 237 By =/ FE—RIZR>TWNWHLEEF, AT —FRATALOENML 3FZBHDO Ao v MIH
EO7ayey NanERENET, F2, 7V 7ty bax—7 40U T 4 —0 "About "R v 7 A
FRAEL BEFOTe Y 27 MRBEPNTWAENNbD £9,
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6.3 Typical Session

ZZ Tl ARMD > fc BRIzt

A AA A Za—BEBEDE Y a—/VE
B’IRLET,

51 %1% Torsional Vibration Z38#R-4% & Torsional
Vibration 1%, K74 7 ML > @ AUV IREET %
1TWES,

<) Torsion (No File) = =

WA c DWCERRALE S,

Edit  System

Options  Applied Torques  Run  View Window Project Help

ut [ Copy (3 Paste [ System Model Insert Value: |:|

[ Save | & Open Torsion input file
i save
- <« TORSION » Samples v Search Samples

o cmd © + |d p ¢ p »
% Imporf| Organize v New folder =~ I @
| Recen Ju Desktop A Name Date modified Type Size A

“| D
o b 5 x o SYNC-MOT.TOI  6/10/2015458PM  TORSION Input File

5 ) @D torhrm_01.toi 6/10/20154:58PM  TORSION Input File

W Music ¥

= & torhrm_02.T0! 6/10/20154:58PM  TORSION Input File

= Pictures

) D torhrm_03.TOI 8/14/201512:12PM  TORSION Input File
# Videos

2 torhrm_04.toi
@ TORNAT-1.TO!
D TORNAT-2.TOI

8/14/2015 12:12 PM
6/10/2015 4:58 PM
6/10/2015 4:58 PM

TORSION Input File
TORSION Input File
TORSION Input File

&y Local Disk (C:)
9 C_DRIVE (\\vbox:

o ...

v < >

v

File name: | SYNC-MOT.TOI

v/ |Torsion input files (*toi) v

Cancel

C.AN771IVDORBERELE I,

VATLETIVT —ZOREREIV1-D
AAVAZ2—DBEI2— VDALV AZ 21—
[SYSTEMIDIOptions | CY AT LETIVT —4%
RETELTY,
NVTHDRBBGEEFNIVTRZVERIE R ¥+—%
HILARRITISCINIVTHRRREINET,

6-4

Advanced Rotating Machinery Dynamlcs

Dynamic Analysis

o

o ARMD for Windows 6.1 X

Rotor Dynamics Torsional Vibration
Bearing Analysis
@"’"3 a% @ ' & B
- "' N eg0
Journal Tilt-Pad Rolling
Tools
C @ e
&
Lubricant ‘Wear-Ring Aerodynamic  Squeeze Film
Properties Cmquxlhrg Damper
Viewers
A
2D Plots 3D Bearing 3D Shaft

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

B. AA7741%EXE) LICEEEB T 5.

BEO771 1V EERT5IiE 77110 ]—=TEE<
ARV REFEBL BED 771V ERLE S,
ARV REFE>TEIFED 771V EIRLE Y,

H T 7 A IV EVERLT BICIE, File>New O K%
FENETFHLWT7AIVEER 5L 7075
IEfER I B ENMZ (SI/Metric £7zlE US/English) D
ANEROSNE T,

]

Help

o2 TORSION (C:\Users\Public\Documents\ARMD60\TORSION\Samples\S...

File System

) New [-5Open [q Save ¥ Cut (% Copy [ Paste [ System Model InsertValue:

(=] 5|

Options  Applied Torques  Run  View  Window  Project

== System

Branches | Materiaks | Elements | Connections | Discs | Springs |

All Blemerts | Branch 1 Blements | Branch 2 Blemerts |

Branch Material  Uss ”

Use
Number Mumber Geometry ID1 ©D2 D2 Stiffness

am

Taper length 0D1

n| o1 1 O 100] 80| 00| so0] 00 O
F 3 2| 1 3 |:| 270 70| ao| 70f oo D
=- 131 1 210
| 1 mlnnl:l

w0l 52/ 00/ 32/ ool m |
. l—l—l—mmm—l—ﬁi

19 [ 5 [ m7l a5l ool a5l o0l 7 T¥
< >

| canca | | Hep |

] |

|Elemnent Branch Number [

|Elements can not be created, deleted or moved here, go\ Mo project open |
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AA 2 A ==2—0 "OPTIONS "TlI k4 722 H J1iHE <5 2
—HERETEE T, AERESNDE—ROK, EFIRER
JOON R A A 7 & DA & 7 I HIE T A — 4
EERTEETMETHER e & SEE R HIHIE
INTGA—B R ETETET,

o Options =&
Description | Matural Frequencies / Mode Shapes | Steady State Response | Time Transient Response | Output Options
Natural Frequencies and Mode Shape Options
Prefered Units Selections
_ O al natural d the
R & Compute frequencies and the
first 6§ mode shapes
) Hertz Compute natural frequencies and mode shapes
below cycles/imin
Damping Options
[ Ignore all damping §.2. undamped analysis.)
Ok Canca! Help
.l e
Natural Frequencies / Mode Shapes

2 COMPRESSOR 2670

1 SYNCH MOTOR

E. RELEADT7AIVDERR

ANNITF =BT 740 (7T FASCIN 7 7 A)V) HFErT
H121%, LFOFIEICHENET,
7 7 A NERIRT HITIL, ViewsInput file
avwr REFERHLET, £, ATWTZ 741D
F—H T a B —CHIR G ATRE T,

6-5

Main

L=

=0 o |

Options

Description | Natural Frequencies / Mode Shapes | Steady State Response | Time Transient Response | Output Options

Control / Constant Speed / Startup options | Material Fatigue / Life Data | Gear Backlash

Control parameters Constant speed / startup and shutdown options

Time step size for integration (sec) 1.000000e-04  Perform Time-Transient Response at fixed speed
" using the following features:

Number of simulation time steps: 120000

Simulation end time (sec) 100.0

Time interval for generating restart data {sec) 1.0

Restart cortrol index (0 for start @t-0 secs) 0

Text/graphics output control parameters
@) Perfor Time-Transient Response for dive train

— Nomalize time-transient torque data with respect to = startup and shutdown using the following features:

- synchronous motor rated torque
[¥] Write time4ransient torque data to text output file

[7] Synchronous mator torque:
["] Predefined extemal torque
["] User Specified extemal torque
[7] Speed-Dependent torque

["] Blectrical torque

["] Gear Backlash

() Force printing of text/graphics data at every time step
(® Automatically detemine printing interval for text/araphics

Ok Cancel

D. 7574V ETIVE RTICRZRRLES, ~

ATLETIVETZTAHIVICRIBI BTl
FEELECIRRISTVRATLAETIVIOARY RE I
Y—IVIN—DETIV 74 A EBLTLIEETWVW. D
TS 74hIVEETIVE MO T7 T )r—3 70, O
E—LIeU BRITACEETEET,

E] SYNC-MOT.TOI - Notepad - oIEd
File Edit Format View Help
| 8 ve.ec1 ~
"SAMPLE PROBLEM NUMBER 3."
"TWO BRANCH SYSTEM; MOTOR-GEAR-COMPRESSOR DRIVE TRAIN. @ TO 12 SEC.™
"TORSIOMAL RESPONSE TO SYNCHRONOUS MOTOR START-UP OF DRIVE SYSTEM."
3 2 27 25 1 6 ] 6
[} [} 1 [} 2 1 120000 1.000000e-04
] 4 [}
1.000000e+02 1.800000e+00
@ o o @ e o 7 1 e 1 1 e @ @ ¢
0.000000c+00 0.000000c+00 0.000000e+00 0.000000c+00 O.000000c+00 0.000000e+00
1.800000c+03 0.000000+00 ©.000000e+00 0.0000002+00
] [} @
@ o
3.000000e+07 1.150000e+07 2.330008e-01 0.000000e+00 8 2.500080e-04 "STEEL™
3.000000e+07 1.150000e+07 1.000000e-06 0.000000e+00 @ 2.500080e-84 "Steel No mass”
3.0000002+07 1.150000e+07 1.000000e-06 0.0000002+00 @ 2.500000e-03 "Steel No mass”
1.800000e+03 “"SYNCH. MOTOR"
1.080000e+04 "COMPRESSOR 2STG"
1 1 1 2 1 1 2 1.100000e+81 7.500000e+00 2.3600002+00 7
2 1 2 3 1 1 @ 1.4000002+01 §.0000002+00 23600002400
3 1 3 4 1 1 @ 1.000080e+01 9.008000e+08 2.3608002+00 °
4 1 4 5 1 1 1 2.000000e+81 9.000000c+00 2.3600002+00 1
5 1 5 [ 2 1 0 1.500000e+01 1.400000e+01 0.000000e+00 1
6 1 6 7 2 1 0 2.000000e+01 1.400000e+01 0.0000002+00 1
7 1 7 8 2 1 8 1.500000e+01 1.406000e+01 0.0008002+00 1
8 1 8 9 1 1 1 2.000000e+81 1.100000e+01 0.0000002+00 S
s 1 s 10 1 1 @ 1.0000002+01 9.000000=+00 ©.0000002+00
18 1 10 11 1 1 @ 1.400000e+01 3.000000c+08 0.0000002+00 &
11 1 11 12 1 1 9 1.000080e+81 8.000000c+00 0.0000002+00 &
12 1 12 13 3 1 9 2.700000e+01 7.000000c+00 0.0000002+00 7
13 113 om 1 1 @ 2.1000002+01 7.5000002+00 ©.0000002+00 7
14 1 14 15 1 1 @ 2.300000e+01 1.608000e+01 0.0008002+00 1
1 2 1 2 1 1 0 1.200000e+81 4.500000c+00 0.0000002+00 4 .
g >
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F.Run A==2—0b@8 R 7ek vy 2ETLET,

RUN A7 a vid, @BRanie/Va—rvartva
— N EFITLET, BIE MELEZRIAT RLA
YOF X VKO U EREE~ SR ART D
41X, Run>Natural Frequency 473 = > Z A7
LTCINNR—=%FITL, TXANET T T 4 v 7 Dl
F OB TRERZER L £7,

e SYNC-MOT - Notepad = B
File Edit Format View Help

SAMPLE PROBLEM NUMBER 3.
TWO BRANCH SYSTEM; MOTOR-GEAR-COMPRESSOR DRIVE TRAIN. @ TO 12 SEC.
TORSIONAL RESPOMSE TO SYNCHRONOUS MOTOR START-UP OF DRIVE SYSTEM.

>>> DAMPED NATURAL FREQUENCY RESULTS <<«

Mode Growth Dynamic Critical * FREQUENCY =
Number Factor Magnifier Damping Hz Cyc/Sec Cyc/Min

1 -1.3795E+081  5.6972E+00  8.7763E-82 24.919 1495.162

2 -1.1722E+082  1.9457E+0@0  2.5698E-@1 70.158 4209.483

3 -3.3328E+02  2.4456E+00  2.8445E-01 253.964 15237.869

4 -7.4046E+03  5.1931E-01  9.6282E-01 330.638 19838.303

5 -1.6275E+@3  1.1064E+00  4.5191E-01 511.321 38679.252

6 -2.3657E+@3  9.1946E-01  5.4380E-01 581.861 34863.656

7 -3.2183E+@3  7.8412E-01  6.3766E-01 618.775 37126.523

8 -3.8583E+@3  7.1996E-01  6.9448E-01 636.204 38172.246

v
< >

H.#&RX&27 774 v 7 AN TRRT S,

View >Graphics Output #i&RT 5 &, 777 1 v 7
AT 7 AINDFEIRIAI & FKRDT280IZ ARMDGraph =
— T4 VT NEELET, HaxTakyh—TIE
WMENIZT T T4 T AETXFANOHE 7 7 A4V
X, 77 ANVAOIET N R £9

(B : ING, .TNO 72 &) . HJEIEFDERIZDONT
. &7 et o —D~ LT 4 Ry ETELLES
W, TNBEDONVTT 4 RTE, AL A= a—D
BT 2a— VD~V TF T a s nb T Vv ATEE
7

Matural Frequency

Steady State Response

Time-Transient Response

Combined Analysis

G.#ERETX X MR TRERT 5,

AL AZa—DVIEW 47 a v aflio T, fi#hr
MEREZTXANMERELIZS T 74 v 7B TH
SBLEJ, View>TextOutput Z IR 25 L, 7%
AN eBEa—VU- .27 07 —0EEHL, £
AHDOT XA N7 7 A Vs BEIRIZHEAIA E
nwEJ, Ez—A
V=T 4 UT 4 =Tk, TXA MNHheKE
AT A—=NVTHIENTE, 774 VONEEM
OT TV r—gicar—Liy, TV 2 —
WCIEE LIV TEET,

Ef Model
3 D Shaft Viewer

Input File

Matural Frequency » Mode Shapes
Steady-State Response » Campbell Diagram

Text Output 3
/" Check for Errors
& Quick Chart

Time Transient Response

BIRDTDIZH BN DT T T 4 v 7 A7 7 ANVOREPHE SN TOET, ARMDGRAPH 2—7 1 U7 ¢

(FE) T,
BT A iR L

[Use Current Files] (ZF = v 7 & A,

Show/Update Graphs| 784 > %4 & |

[Open Workspace] # 4L T, & UL XDOFHH]

wHEAFRSET (TR

22— —i%X, ARMDGRAPH 2—F 4 U T f D& oA T v a v #iTHTH2 2B LET, Fv— %

B % (1~4) 23R, T ORX RRIE,

6-6
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/i Workspace Configuration: Chart(1)

[=)- Graphs
= Graph - Default
i B Charts
. Chart - 1
= Outpit Files
L. (1) SYNC-MOT.tnc US

|l Save \orkspace [] Use Current Files

ll_—fglopen \orkspace “EI Show/Update Graphs l

===
Set Lines | Dietails | Line Defaults I Annatations I Line Markers
File Contents Chart Type Line -
Units  Freguency (Cycles/Min)
= SYNC-MOT tne US X Fods

- Rotational Speed (RPM) Unit  Rotational Speed (RPM)
;:t d%rfde' Rotational Speed (RPM)
er
- 3rd Order
. &h Order Y Lines
- Bth Order . -

Units Freguency (Cycles/Min
o= equency (Cycles/Min)
- Tth Order Line File
- &th Order 1t Order (1) 5YNC-MOT tnc
-~ 3th Order 2nd Order (1) SYNC-MOTnc
:ﬁ:: gse’ Mode 1,Cpm= 14852 0.0.. (1)SYNC-MOTinc
o

Mode 2. Cpm= 42095 0.2.. (1) SYNC-MOTinc
- 12th Order _ : %
Mode 1. Com= 14952 00878 Mode 3, Cpm= 15237.9 0... (1) SYNC-MOTinc
- Mode 2, Cpm= 42095 0.2570
M Mode 3. Com= 152379 0.2044 n
- Mode 4, Com= 19838.3 0.9628 -
- Mode 5. Cpm= 30679.3 0.4519

Made C Teem— 2A0CT T NEATD S

[ & AddFile |

.|| Replace File

[ & DeleteFile |

i

Graph: Default

C:\Users\Public\Documents\ARMDBMTORSION\Samples\SYNC-MOT.tnc

1.600 _
-y {5t Order
-zt -+~ 2nd Order
—— Mode 1, Cpm= 14952 0.0878
1.400 ¢ 7 —t— Mode 2, Cpm= 4209.5 0.2570
s —S=— Mode 3, Cpm= 15237.9 0.2044
- Branch #01 Speed
1.200 | //’ —-—7-- Branch #02 Speed
[
Fé /// F,-Jlf'-_'
Y1000 t 1800 RPM e T
@ / 1
50800 o T i
o) ~ T |
5 0.600 | et 10800 RPIM
o - o
o E e 1
i T T |
- - !
0400 T g o i
el T i
e 1
- = 1
- - 1
0.200 | Y ol 1
I
- 1
1
1
H H My
0.500 1.000

Rotational Speed (RPM) (E+04)
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| ®—F=Af7% 3D TRB
3 . . @ Input File
F— Ry T 2EHREDOEZET VO 3RT
Model

ForlE, TR X 912 TView] A==z —h 5%

L7z 3D Shaft Viewer] THEEBT 52 2% Dt BRI
TEET, {  Graphics Qutput  »
fd TedOutput 3
" Check for Errors
% Quick Chart
‘= ARMD Shaft Viewer (C:\Users\Public\Documents\ARMD60\TORSION\Samples\SYNC-MOT.TOl) - oIEd

File View Project Help

Ouput Set: TORNAT Mode Shapes ~ | Output Set Property: 4 |Mode1: 1.5E+3 cpm !v ¥ | Shape Amplitude 1000 [] Normalize By Branch | Cursor Control Selector ) ~

\;_ﬂ-‘ﬁ Branch 1
G- 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 Y z

- = s -+
1SO YZ XZ XY
Visibility: Show
] Mesh Solid
Mode Lines Center Lines
Discs Bearings

Connections

Animation

. ’ N Animation Speed

Py Auto
Enclose Image Scale
Relative Amplitude, scaled by Shape Amplitude | No project open

J. =V a2—ERKRTL, ARMD 72y bV RITES,

K. Z7ZerybhrxrvFov s FUZBCTARMD & T LET,
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6.4 Online Tutorial and Sample Session

ROTLAT, TORSION, JURNBR 72 ¥ ® ARMD E ¥ = —/LZiE, v A4 v~ VT RHBESINTHET, /Sy
=R NDTCA VA=V L EXICIE, B a—ADFa— NI Tty arRnNF 74V NTHUIT
o TWET, LERST, ARMDDA A U A=a—nbE Y 2a—/LEERTHE, HBICF2— YT
NtyvvarNEBLEST, EEV2—NEHALDLE HEEYV 2 AEBRLEZEXC, Fa—F T
Nty varEEBNICENNCT 20 E ) e —FlZE:nET,

BlE LT, RIALT LA DR VIEEFEN 21T 5 TORSION £ 2— /LB ARMD DA A V' A =a—1Db
BRSNS AE, UTOXICEYa—AnNEEHL, Fa— )Ty a U NEBMICERBINLET,

' ARMD Torsion Help | B e

H e & O

Hide Back Prirt  Cptions

Contents | index | Search | Tutorial

_E Corterts - i i i

= () Background The following Procedure contains the basic seven (7) steps to use TORSIOM. Online help can be accessed any
Introduction time by either pressing the F1 key or clicking the Help button (if available).

Torsional Vibration Analysis

a2 Modeling Concepts TORS'ON - Torsional Vibration Analysis of Mechanical Drive Trains
Tutorial
= [ Torsion User Interface

=) ([ User's Guide w 1. Create NEW Enter/Modify
@ Torsion Main Fom .TOlfile or

@ System Fom OPEN an

% 33“?“5 -?rm F existing file 2. System 3. Options | 4. Applied
] plied Torques Form
Toolbar Turqu "
Menu Commands

Running the solver

Mutti-Selver Dialog 5. Verlfy_mnd el
Viewing a graphical representation grqphlcal ly
Text Qutput Description orin text
Graphics Output description format
@ How To...
@ Sample Session
@ Sample Problems
@ solvers 7. View 6. Run Analysis
® Feference results # Natural Frequency
0 graphically
orin text » Steady State Response
format » Time Transient Response

9l Ll : [Click on the portion of the chart for which you want more information]

m

Fa—RFUTN ety giigt, BIRLEEY 2 — VORI RBIESES TIT0 BfRETX A L D I3
HFEnTnET, Byvvary e 7r— - Fyr—FrDEZETVTTIURA-F—% 7 Vv I7T5L, BRIN
T2 U7 OFFMERNF TR INET,

ARMD £V a— AV DF 2— )Tty iaid, BIRLEEY2a— VOV A= a—nb b EEITX
9, o, ST A=a—0 a7 Y] (FK : TORSION £ ¥V =2 —/LDOHA) TiE, £V a2—L
DFEMIE MDA RR S, BT IVOIERD T, FERORRE T, AT v IS AT v I CRefiith o 7
neyarPHESNTWET,
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Introduction to TORSION

The TORSION software package was developed by SETS to determine damped and undamped
torsional whration charactensbcs of mechancal dve trams. TORSION consists of an adnced
wmnm.nmnxommmmmmnnmq
which use state-cfhe-art numencal methods to bring you the
mmsumw&nwmmhmamms

TORSION - i Vv i ysi

[Cick on the portion of the cha for which you want more information]

ARMD Torsion Help

Modeling Concepts

Computerized torsional vbration analysis principle objectie is to ACCURATELY predict the
torsional stabilty and response of ratating machinery and mechanical dive trains. The analyses
involved are complex and they are feasible because of the computational capabilties of computers
One reason of this complexdy is that an analys:s must include the eflects of a large number of
separate but interacting factors. For example. the synchronous motor-gearbax-compressor drie
train (shown below) consists of a multi-shaf two branches (low speed branch composed of mator-
shaf, coupling, gear-shaft, and the high speed branch composed of pinion-shaf, coupling.
compressor-shal), various components mounted on the shating such as impsllers, balancing
drums, thrust bearing runners, coulings, etc., and vanous extemalintemal sources of torsional
loadings and drve torquas

DRIVE TRAIN

Spees =130 o)
Comprasaa Spued - 10000 P

6-10

2 ARMD Torsion Help - o IEN|
o - &
Hide FBack Prnt Options
e TORSION :
Mo - Torsional Vibration
S
=] m Background
[2) Introduction General
[2) Torsional Vibration Analysis o INTRODUCTION
(2] Modeing Concepts o TUTORIAL MSAMPLE SESSION
g QI% I;':;rﬂ eheiace O MODELING CONCEPTS 0 SAMPLE PROBLEMS
= () User's Guide
@ Torsion Main Form
@ System Fom
@ Options Form Passi
Q Applied Torques Form Tt:: m:
[2] Toolbar 1 na:lgml
@ Menu Commands M frequency.
[2] Running the solver
[2] Mutti-Solver Dialog x
@ Viewing a graphical representatior x
[2] Text Output Description M S
@ Graphics Output description St:'a:t-l;:' ;e:p'ml
@ How To...
[2] Sample Problems
@ Sample Session ARNDE e
@ Solvers RBTS. Inc.
Q Reference
S
<
Torsional Twist Mode
e
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 O File Names
0O Technical References O File Extensions v
% $ O User Feedback Report O Input Map
] < >
ARMD Torsion Help - N S oEE ARMD Torsion Help - .

€80 Sample Session . s

INTRODUCTION
When the TORSION sotware &5

time. TUTDRIAL the user vith TORSION. When exiting this session the

[CBek o the mer o too you wan mave i)
 TORSION (€4 : -morToius) - © HE
File Edit  System Options Applied Torques Run  View  Window  Project

) New 5 Open gl Sove X Cut 28 Copy 4 Paste [ System Model insest Value:

Hep

TorsionProjecthiodD Testingfcider

The ELE e s th s clse W ons ol o OPEN axisting e Once Ope o e sleced the progam i sttty
it h iog tht vl ket vser 1 tho SYSTEM mans with the Branches 126 dste Aty stage 6 con e changed or 2000 0

desired felds i the form_Aler exitng the Branches tab.the user can S, o
SPRNOS ta of he SYSTEM e o any of o Conolparmaters  he QETIHLS aé AP0 TORCLES s

Al selecting a fl wih OPEN o cresting 8 NEW one. the LI menu wil exscute the Netual Frequency (TORNAT). Stesdy-State Response.
(TORHER) or Time-Transient Rasponse (LOSRSE) and generate the output files for the currant input ile in memory v

< >
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6.5 Selected Screens
ARMD V7 N =7 Ry r—V20%, a—F—XAF I 72, RUVIER)., _7V 7, #HEHosEy 7L

DANEN 7 7 AVBAHELTHET, ARMD Z2fH LT, RO TRNT DA T — 2 T — LT 77
47 7ay heRRTHEZOIC, FEEICIZULTOL ) RUNBERAT v a~vy RNFERINET,

DATA FORMS

e Torsion (No File) = b

Edit

Systemn  Options  Applied Torques  Run View  Window  Project  Help

ut [& Copy [ Paste [ Systern Model Insert Value:

‘Open Torsion input file
@ v 1 | <« TORSION » Samples v ¢ Search Samples el
Organize v New folder = v [ @
_ju Desktop A Name N Date modified Type Size A
| Documents -
2 2 SYNC-MOT.TOI 6/10/20154:58 PM  TORSION Input File
& Downloads . .
“ Mussi 2 torhrm_01.toi 6/10/2015 4:58 PM TORSION Input File
B P_:ts'c & torhrm_02.TOI 6/10/2015458PM  TORSION Input File
LA e & torhrm_03.TOI 8/14/201512:12PM  TORSION Input File
B Videos ] !
o g 2 torhrm_04.toi 8/14/201512:12PM  TORSION Input File
iy Local Disk (C:) )
2 TORNAT-1.TOI 6/10/2015 4:58 PM TORSION Input File
¥ C_DRIVE (\\wboxs 3
2 TORNAT-2.TOI 6/10/20154:58 PM  TORSION Input File v
s >
File name: | SYNC-MOT.TOI v| | Torsion input files (*to) vl
I Open | | Cancel |

File>Open>Samples>SYNC-MOT.TOI

File] A==—® [Open| %R L,
MOT.TOI| ZEIRL F7,

6-11
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e TORSION (CA\Users\PublichDocuments\ARMDB&0\TORSIONYSamples\SYNC-MOT.TOI US) - =
File Edit System Opticns Applied Torques  Run  View  Window  Project  Help
3 Mew [ Open [ Save % Cut [ Copy [ Paste [ Systern Model Insert Value:
Branches | Materials | Elements |Conned.ions I Discs |5prings|
All Elements | Branch 1 Blements | Branch 2 Elements |
Branch Material Use Use Stiffness , . . "
Mumber Number Geometry Taper Llength OD1 D1 QD2 D2 Stg;;ss Diameter Stiffness Damping  Inetia
“l 1 1 1 [+ O 10| 75|23 75|23 O 00 0.0 00| 00
% 2 1 1 [l 140( 80(236| 80|23 [ 0.0 0.0 0.0 0.0
. - 3 1 1 O 100 90(236| 90|23 [ 0.0 00 0.0 0.0
?E 4 1 1 200| 90| 236 110|236 O 00 00 00 0.0
5 1 2 | 150( 140 00| 40| 00 I 0.0 00 0.0 0.0
[ 1 2 | 200| 140( 00| 140 | 00 |:| 0.0 00 0.0 0.0
7 1 2 | 150 ( 140 14.0
s BE -lﬂﬂmlﬂ!ﬂ-ﬂ!-ﬂﬂ-ﬂ!-ﬂ
: INNENN'ENE —
P11 1 n Length = 54.
12 1 3 D Shaft Weight = 5&7 45"‘" lbf
Shaft Inertia (WHRE2) = 2 0
13 1 U Stiffness — 1.194514e+08 i
14| 1 1 ¥ O
15 5 1 I:‘ Total Inertia (WR%) = 10 -04 1bf-in® (Shaft + Disc)
16 2 1 [l
17| 2 3 O [ O [ 200 32] oof 32] oo O 00[ 5500000e+06| 00] 00 i
18 2 1 O 60| 40| 00| 40| 00| OO 00 00 00 0.0
19 2 1 [+] O 07| 45| 00| 45| oo| [ 0.0 0.0 00| 00w
< >
= | Ok | Cancel | | Hep | |/ Check for System B
|[Element Branch Number |
|| | [Me project open

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

i File] A==—7»% [Open| ZERL, [Samples] 7+ /L &5 [SYNC-
MOT.TOl] ##IRLFT, VAT L] A=a—D [ZL A M Z8RTLHE, =L 2R
VIMEROT —F T k= ARRRENET, VDA RA—ZHLADT A Ak
flioC, EMTLITESITLET,

B AT, M LAY LET, 8ITHMG ITREAL T4 bL, ¥
A RA—D B Y =7 4 2L ET
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e TORSION (C\Users\Public\Documents\ARMD&O\TORSION\Samples\SYNC-MOT.TOI US)

=

File Edit  Systemn  Options  Applied Torques  Run  View  Window  Project Help

] New [5 Open [gf Save Cut Copy Paste System Model Insert Value
A

= System Model

Element 9 on ~ C\Users\Public\Documents\ARMDETORSION\Samples\SYNC-MOT.TOI

Branch 1 SAMPLE PROBLEM NUMEER 3.

TwWO BRANCH TEM: MOTOR-GEAR-COMPRE R DRIVE TRAIN. O T¢

Taterial: TORSIONAL RESPONSE TO SYNCHRONOUS MOTOR START-UP OF DRIV

Length:

1.8

oDl

5.8

D1:

8.2

opa:

v

[] Uniform Display Scale
Display Station Number
Display Filled Symbols
Display Scaled Discs

Display Branch

Al -
Connection View:

Stub -
Mode Shape:

Scale Mode By Branch
[[] Animate Mode Shape 1. 8YNCH. MOTOR

Animation Speed

Zoom

No project cpen

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

Check boxes for: Display Stations Number
Display Scaled Discs
Select: Mode Shape
it . [FILE] A==—/5 [Open) %##R L. [Samples] 7+ /L &5 [SYNC-MOT.TOIJ %

BRLET, View] A==—M»5 [System Model] #ER L TETINE T T 7 4 INVITER
357, [SystemModel] 7 A a> ML ET, EMMOF =y IRy 7 AT, FHEA 7=
Y (AT —=varFhun— BE— Ry T L) ORRIFEERREBRLET,
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GRAPHICS PLOTS

7T 747 7ay NOFRRIIL ARMD 777 v 7 2—7 1 7 4 —ARMDGRAPH Z M L 7,
ARMDGRAPH /Z. ARMD &< = —/L (TORSION, ROTLAT. JURNBR 72 ¥) O View X = =—»5 HEIAIC
#LEd,

View A = = —@ Graphics Output JH H Z 3R 95 & | fkx ZefEiTiE R (BEGAAENTWD AT 7 7 A WITHE
LCURNZFATENTZ b D) NY ARy 7 ANbERREINET, VA MRy 7 APLHEBZERTLHE, 77
TA4 vl a—T 4 VT4 —BNEBIL, BEFOT 7 L— bRV BE LA T v a VAR L CRRE S
FITAINIERRTDBIZODT T T 4T T 7 ANNAEN I — RRENET,

5d Graph: El@

C:UsersiPubliciDocuments\ARMDEM TOR 510N Samples| 5YNC-MOT.trg
DRIVE TRAIN START-UP RESPOM SE LOW SPEED SHAFT TORQUE

m— Speed (rpm)

Spied (rpim)

HIGH SPEED SHAFT TORQUE

n-Ih) (E+14)

Tarque Gn-bf) (E+

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

Use Current Files "lZF = v 7 % AL, "Open Workspace "Z#4 &, LIZRL7Z 425D
EHE) 7 1y F OHEFTREINER S, "Show/Update Graphs "R % > &4 L FoRr S E
R
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Rotor Dynamics (ROTLAT) Module

= Rotor Dynamics (No File) - 0 R
File | Edit System Op @ Ear D B
1 New ® - 4+ 1« ROTIAT » samples » | File>Open>Samples>TurbineModelxxx.ROI 1
5 Open.. Ctrl+0 Organize v New folder
A Save Ctrl+5 4 || ROTLAT ~ Mame
Q Save As b . Samples @ ROSYNC-3Bdynami..
1. Templates @ TGS-240-ROTOR-S...
4+ Convert Units © | THRSBR @ TGS-HIP-LPA-LPB-...

Recent Files

» | TILTBR
b Ly TORSION
b J Viscosity

@ TURBINE-

GEMNERAT...

‘@TurbmeM

odel-M2P...

v <€

>

File name: v | Rotor input files (*.roi) v

Materials | Elements | Discs | Bearings I Bearing Loads | Speeds I Static Pedestals | Dynamic Pedestals I Springs: Seals & Morel Element Stiffness | Station Moment F{elaasel

[R

= | | Eom
Wﬁmmﬁ

Meletel faper Length OD1 IDI 0DZ D2 Stﬁness oifiness Ssrf;:‘.fg Name
E 4 | 1 O 187] 2500| 00| 2500] 00| O 0.0 [None | v
E s | a9 [ O 79| 2578 00 2578( 00| O 10 [None | v
o 51 | T (e s Y 2a1.7 [ 00 g | tZ Shaft Element Selection Summary for Row
+2 2| 9 ] 357 | 3274 00| 3274| 00| [
N s3 | 8 | O | 357 a0 00| 2000[00| O
L s¢ | 8 | O | 358 as00| 00| 3000[ 00| O
¥ 5| 3 [ O 199 3480 00| 20 |
E 56 388.1
I= 57 n- -m Total weight

—

s [0y
4 89 5270 5270
3 O 390| 5996 00| 5395

|Element Material Number

Materials | Elements | Discs | Bearings | Bearing Loads | Speeds | Stz

Polar Moment

Sickon of Inertia

Weight

Tra

24

g

3325 |

00|
T T
264 oo |

Lok |

| Disc Station Number

E System Form > Bearings tab

| Materials I Elements I Discs | Bearings | Bearing Loads |

Station

DOF Type

Coeffil
Source

[] Display Station Number
Display Filled Symbols
Display Scaled Discs
[] Uniform Display Scale

Mode Shape
None -

[ Animate Mode Shape

¢

[ Print Materials in Color

0

Arimation Speed

Zoom

| Manual Bearing

Manual

217 -l Manual Bearing

Manual

Stiffness and Damping Coefficients, 2 Degrees of Freedom, All Speeds

System Model with influence of Bearings, Su

i Axiallength = 5774.999 mm
Dlaus

e

orts Flexibilities & Seals

rie LUSHICISILS

Bearing & 2 Station & 217 Description:
Type: Manual Source: Manual Ed|t
: : Siffness and Damping Coefficients by Speed: Properties
|Bear|ng Station Mumber Speed Tood oo o o oy . D Do o -
2000 524320 3.396400e+08 | -5.972600e+06 | -1.004000e+09 | 1.787700e+09 9318200 -9792000| -976430.0‘ 6.146600e+06
M0 524320 3.356200e+08 | 7.414100e+06 | -9.970500e+08 | 1.750800e+09 297770.0 -887730.0 8861000 5.763600e+06
Steam Turb|ne » 00.0 0 D0e+D 0045800e+0 D0e+D D0e-+0 0.0 04530.0 04520.0 D0e-+D
Rotor Dy namics 3800.0 524320 3.322600e+08 | 3.375000e+07 | -9.797200e+08 | 1.706300e+09 248000.0 743960.0 7440600 5.147300e+06
[ 3880.0 820320 3316300e-08| 3938100e<07 | 9.750300¢-08 169580009 8397100 7229500| 7214100 5045200e+06 | v
Evaluation Speed IRA
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@

Features / Output Cortrol

(@) Enable automatic calouistion of
bearings and springs coefficients

e} Disable automatic calculation of
bearings and springs coefficients

Gravitational body force factors

Solvers Options
Description  S0lvers Uptions  Natural Frequencies / Mods Shapes  Unbalance / Steady Stats Response

ARMD — Main

|| Uescrption | Solvers Uptions | MNaluial Meguenicies ¢ Muue Jiapes | Unbalance / Steady State Hesponse | lime | ansient Simuiation |
(=5 (B 50

Description | Solvers Options | Natural Frequencies / Mode Shapes | Unbalance # Steady State Response I Time Transient S\mulatlonl

1 &0 Options

Pedestal / Housing

Natural Frequency, Mode Shapes & Stability

[] Pedestal # housing consid|

Matural Frequencies and Mode Shape Options

X Direction: Output Options
@ Cycles/Minute @ Damping Ratio [ Compute natural frequencies and mode shapes where
@) Henz (©) Log Decrement the critical damping ratio is below 0.0
Solver Options Amplitude Output Units (US
NTBE‘;SE G,J,:,?Sg:.cs Critical Speed./Stability Map Condensed Output
Stability analysis Critical Speed Options
Unbalance response analysis Unbalance response analysi Stability Analysie Options Initial Bearing Stffness 00
Steady State response analysis Steady State response anal i i i i
Time Transient analysis Time Transient analysis darey) FIrSt Bendlng MOde - Plnned'PlnnEd SUppO”S
® Graph: Default = AR AT R or T el
C:\Users\Public\D: A )60\ROTLATS: les\ i M. maq FE] Darmping Rntio: 0o
TURBINE CRITICAL SPEED MAP
2.000 }
ag o ol # 1
Critical Speed Map | == Mods # 2
e |ode # 2
e ode # 4
Mode 4 / |
Mode 3 ‘ | Il I
ode [l '
g
w
= —
s .
g E
o100 - -
{d Graph: Default = e

C:\Users\Public\Documents\ARMD60\ROTLAT\Samples\TurbineModel-M2PedestalKWith SealsNomCNom Setup.stg

1.37834E+03

—&— M 1X
—E—M 1Y 0.041F
—s— M 2X 1.73650E+03
——M 2% 0.960F
—S— M 3-X 1.80135E+03
M 3-Y 0.034R
—— M 4-X 241591E+03 [
—— M 4Y 0.922F
—&— M 5% 2.83186E+03 |
—8—M 5Y 0.173F
M 6-X 4.22781E+03
o, M 6Y 0.055F
M 7-X 5.19690E+03
——M 7Y 0.032R
g M 8-X 547308E+03
Z —— M 8Y 0.012F
—
4
-0.800 |
-0.900 f
-1.000 . : i il : . ]
1,000 2,000 3,000 4,000 5,000

SHAFT LENGTH (mm)
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o= System Model El@

C:\lUsers\Public\Documentzs\ARMDE0\ProjectROTLAT-Projectd 11 TurbineModel-M2PedestalKWithSealsNomCNomSetup 1o

Element 61 -

ARMD User Mode 10: 7.9186E+3 cpm
Name: RETS, Inc. Damping Ratio: 0.007
terial ROTOR SUPPORTED BY TWO OFFSET HALF BEARINGS. Direction. F
material:

Length:
41.5 --
oD1:

507.9
m1:
8.2
v
[] Display Station Number
Display Filled Symbols
Display Scaled Discs
] Uriform Display Scale

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

[] Animate Mode Shape

| Axial length = 5774.999 mm -

Animation Speed

Zoom
[] Print Materials in Calor

Key Commands

ARM-""" fCAleara DubEA Dasimments\ ARMD60\Project\ROTLAT-Project01\TurbineModel-M2PedestalKWithSealsNomCNomSetup.roi) - o “
file view| |l Input File
Ouput Set: { Model Property: f& Mode 10F7.92E+3 cpm ~ ¥

[#-=» Sha
et g:a #* 3D Shaft Viewer
o= e (i) Graphics Qutput b

|.=m Sha
ST Text Output 3
= Sha

= sha w  Check for Errors
%  Quick Chart

Shape Amplitude 500 Cursor Control Selector (» ~

-3

N
N \“{th\‘¥“\\
SO AR
Rotation about: X “““\‘ “““““\ Lt
e N\
I‘%‘l““‘ P
[

Len : 35.80005
+-=® Shaft Blement55 |
Viewpoint

L\
‘,vmw’-’.‘!" L

1S0O YZ Xz XY

Visibility: Show

Mesh Solid
Elipses Center Lines
[] Discs Bearings
Connections

Animation

| ’ 'I Animation Speed '

Copy Auto
Enclose Image Scale ,

Relative Amplitude, scaled by Shape Amplitude ROTLAT-Project01
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T Options

Description | Solvers Options I Natural Frequencies / Mode Shapes“ Unbalance / Steady State Response ‘ Time T

e el |

Motor Rotor Model— Un Shaded

OTLAT\Samples MOTOR ROl

wo Fluig-Film Journal Bearing

ing module JURNBR.
Unbalance Response | Steady State Response | Station Oulputl TN
Synchronous
Unbalance
Response
Compute unbalance response overthe range of speeds shown here:
4 & 8 10 I 12 14 \15
Initial speed 500.0 - RPM EY 5 7 9 1 1 15
Intermediate speed  1200.0 - RPM !
12 Graph: == =]
C:\Users\Publi TLATL 0TOR.syg
MOTOR SYNCHRONOUS UNBALANCE RESPONSE ANALYSIS RESULTS IN GRAPHICS FORM.
1 e Ampl - N # 002 E
st Peak-to-Peak el N B
. —+— Ampl-N . . |
« Amplitude of =6 Aol Amplification Factors at Select Stations
°l Vibration as a MOTORsyo | - x
2 function of AMPLIFICATION FACTORS FOR SPECIFIED ELEMENTS g

Speed

Amplitude mils (PkPk)

ik
500 1.000 1500 2.500

2,000
Rotor Speed (RPM)

TSy

3.000

I Ouput Set: ROSYNC Vibrational Amplitudes  ~

Output Set Property: 4 294242 RPM

» !’l Shape Amplitude 2000

[+-=» Shaft Element 4 "
G-=m Shaft Element 5
=» Shaft Hement 6
= Shaft Bement 7
[=-=» Shaft Bement 8
| oD1: 121
“| ID 1.0
| oD2 121
:

[F-[F)

D20

Len : 12
(+-=» Shaft Element 9
[+-=» Shaft Element 10

[+-=m Shaft Element 11 v
Viewpoint
Rotation about:
Zoom X Y z
+ + + +
- = + -
1SO YZ Xz XY
Visibility: Show
Mesh Solid
Ellipses Center Lines

[7] Discs
Connections

Bearings

Animation

) Dl

Enclose

Animation Speed

Copy
Image

Auto
Scale

Vibrational Amplitude in mils, at selected RPM, scaled by Shape Amplitude
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MEASUREMENT FREQUENCY AMPLIFICATION AMPLITUDE
TYFE {CPM) FACTOR

{nils Pk-Pk)
SHAFT STATION — Motor Won-Drive—End
E-AXIS 1870.9 431 4.531
Y4115 4 3.96 1.873
¥-AXTS 6 g9z 11443
MAT . AXIS 3 430 4.797
HAT. AXIS 7 921 1.817
SHAFT STATION — Hon-Drive-End Bearing

E-RLIS

HAT
SHAFT STATION Drive-End Bearing
E-RIIS
¥-AXIS
HAT . AXIS

SHAFT STATION — Coupling ~ Drive-End
E-AYIS

19020 335 3.320
E-RLIS 2976.9 6.27 3.762
¥-AXIS 2945.7 10.40 9.090
HAT . AXIS 19020 3.40 3.384
HAT. XIS 2945.7 10,31 9.812 X

. v

Cursor Control Selector 4"+

3D Graphics— Dynamically Deflected Rotor at Critical Speed of 2945 rpm
Animation available forenhanced viewing, -
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ﬁ STEADY STArE WSV AIE Sl G Srficte
‘STEADY STATE SIMULATION EXAMPLE - Single Disc Rotor System Model.

Operating Speed Range 1,000 to 10.000 Rpm -1st Critical Around 6250 RPM
[D [ Solvers Options | Nelural Fiequendies / Mode Shapes | Unbalance / Steady Siate Respl | oo eeiensdand 3 Jeffcott Rotor Model
Unbalance Response 39392935@"59|MW| @
Perform Steady State Response using these features:
Disc Unbalance
Steady-State Response Predafined Applcd Loads 2 1 6 3 10 12 14 16
1 3 5 7 9 1 13 15 17
Gravitational Body Forces
Steady State Response Speed Selections:
() Compute steady state response at | 5000.0 - & &=

Aozl lenath = 32.0 inch

© oo et vt o v o e e

C:\Users\Public\Documents\ARMD61\ProjectlROTLAT61-

Initial speed 1000.0 -~ RFM older y ases\SSR ple01-JeffcottRotor.sxg
Intermediate speed  6000.0 - RFM
0.2000
Final speed 12000.0 - RFM
Number of speed increments: 200 0.1500
5
w 0.1000
=
o
e
£ 0.0500
£ 4
@
k=]
2
S 0.0000
E
<
-0.0500
-0.1000 " - "
0 10 20 30
Shaft Length (inch)

‘s:u“"’d Rotor Shape Plot At Select Speed — Displacements & Phase Angle.

240 mmmm Phse-Spd = 6030.15 rgﬂ
220
200 s
Amplitude & Phase Vs. Speed  [sroworsemamaccsn 180
5160
g
b S 140
o 210
130 @
b % 100
sm =
100 o 80
$o
0
i T 60
60 40
0
w© 20
2|
2
0
': 0 5 10 15 20 25 30
2000 04000 06000 08000 10000 12000 Shaft Length (inch)
Rolor Speed (RPM) E+04)
L
=
File  View  Projes elp
‘Ouput Set:| ROSYNC Vibrational Ampltudes | [o] Output Set Property: ‘Shape Ampltude 400

N : " . . x /e A 2 A A Sa- N8 00T AmSl X
STEADY STATE SIMULATION EXAMPLE - Single Disc Rotor System Model. A 8- 3 WAyl %
Operating Speed Range 1000 to 10,000 Rpm -lst Critical Around 6250 RPM \ B4

Two Bearings Support at Stations 3 and 15

Scale Axes show the maximum radlal excursion of LOE-Z inch (zerorto-peak)

L]
L2 [

Hi=lE
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Description | Solvers Options I Natural Frequencies / Mode Shapes | Unbalance / Steady State Response | Time Trensiert Simulation |

Requested Stations and Directions for Output

Time Transient Control Options |Staﬁons for Output Information I Stress Information |

L2z

Peform Time Transient Response using these features

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

Motor Driven Reciprocating Compressor Dnive Train.

Time Transient Control Options

Options El@

Description | Sclvers Options | Matural Frequencies / Mode Shapes | Unbalance Response | Time Transient Simulation

., Stress Information

X Y X Housing Y Housing

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

C:\Users\Public\D \ARMD! j RecipC
SampleCase\MotorCompressor100Load-BaseLine.rsg

Shaft Vibratory Displacements at MAX Load

Axial lenath = 6704 849 mm

X Y
Non'synCh ronous Station Amplitude  Ampltude Rotation Rotation  Amplitude  Ampltude D
Time Transient Disc Unbalance S O 1 O 0O O
Response Predefined Applied Loads 2 |6 O O ¥
o4 od
Gravitational Bedy Forces ERE B B d B
4 |34 ] ] (1 ]
Continuation nn .
v = Applid Loads B
Predefined Applied Loads
. Station Direction Load Frequency Phase Angle Start Time End Time
Compute time transient response at~ 330.0 - RPM
5 44 |Force in X b4 202560 26400 31.147 00 10000.0
Mumber of time steps: 16384 [ 44 |Forcein X ~ 471350 23100 15.004 00 10000.0
7 44 |Force in X ~ 56625.0 1650.0 54,624 00 10000.0
Time step interval for integration: 5.000000e-04 Seconds 1
M — e m-n_|

Compressor Excitation
Forces At Normal
Operating Conditions

T

sipCompressor-

MAX Speed

2l —&— Amp@ 6; X-Dir )
0330 —E5— Amp@ 6: Y-Dir i
0.300 —— Amp@ 6;HX-Dir =
0.250 —— Amp@ 6:HY-Dir S
0.200 —E&— Amp@ 34; X-Dir H
0.150 Amp@ 34: Y-Dir =
’ —%— Amp@ 36; X-Dir
0.100 —%— Amp@ 36; Y-Dir
E 0.050 —A— Amp@ 41; X-Dir
& 0.000 Amp@ 41; Y-Dir
£ 0050 ; I
-0.100 {
0.150 i
0.200 i \5&
0.250
-0.300
0.350
-0.400
12 125 13
TIME (Seconds)
Z:\Users\Public\D A S leCase\MotorC 100Load Baseline.rsg
- FFT - Motor Vibration at Support Bearlng
—&— Amp@ 6_X-Dir
0.750
0.700 E
0650 o
0.600 E
0.550
=0.500
4
{0450
En 400
=0.350
£
<0300
0.250
0.200
0.150
0.100 h A A
0.050 A
0.000 A
0 10 20 40 50 6

30
Frequency (Hz)

0.200
0.000 -
-0.200
-0.400
-0.600
-0.800
-1.000
-1.200
-1.400

w160 - Motor Shaft ORBIT at
-0.170
-0.180
-0.190
-0.200
-0.210
-0.220
-0.230
-0.240
-0.250

-0.260

Dynamically Transmitted Forces to Motor Bearing

—&— Brg# 1 X-Force
—H— Brg# 1 Y-Force

TIME (Seconds)

Support Bearing

-0.200 -0.100 0.000 0.100 0.200
Amp. mm
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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 = Stability (bearing whirl/whip)

= Attitude angle = Stiffness and damping (dynamic) coefficients
» Viscous power loss = Clearanceand pressure distribution

» Righting moments = Recess pressures and flows

» Flow requirements = Heat balance and temperaturerises

-
o . J~
TAPERmB esRinG B
3Pa ration (f

&

| Taperedtand3Pads Ps0 | % Mod®k:-processor  Clearance

Caze Supply Side Total Power Description
Ho. Flow-Rate Leakages Inlet-Flow Lose
(LitersH) (Liter-H) (Liter<H) (Watt) Tapered-Pocket Joumal - 75 Deg. Taper - MODELED WITH Three 100-Deg.PADs
- Pad#1 Orentation=220 Degree, LOAD On Pad at 270 DEGREE FROM X-AXIS.
1 > 000E+00 1 S74E-02 _8 B00E-02 > 8R4E+0C Input; 1-DIAMETER, 2-LENGTH, 3-5PEED, 4-Taper Height [default=3"C].
2 2.000E+00 2 977E-02 —1.796E-01 9. 471E+0C
3 2.0D00E+00 4 393E-02 -2 71GE-01 1.978E+01 )
4 2 000E+00 & B22E-02 -3 634E-01 3. 36GE+n1  Diameter 250 Pad Angle 1000 Number of Pads 3
- TonmnTmenn o mms T e T i Audal Length 250 Orientation Angle 2200 Eccertricities 100
051,30 75 mmivmm Fcc Ratio | Ragial Clearance 0025  Rotational Speed 85000  Viscosty 6834758203
Wiy
120 60 ,
135 d 45 Single Case | Multiple Cases | Lubricant Properties
0.750 1
150 4| 4 9 of 13 bkl 4k | | 25| Lube/Chamfer | | #  Run D
0.300 1 0 Operating Conditions
165 0250 15 Clearance |00 Speed 85000 Load 250.0

Min.Film Thick.-> 0.020632 (mm) | ECC = 0.1723 @ Angle = 303.76 (Deg) A
Power-Loss ———> 1_.318E+0Z (Watt) | Side-Leakage QF --> 1_Z33E-01(L/min)
3 Critical Mass --»> 3.226E+0Z (Kg) | Inlet-Flow @I --> -7.753E-01(L/min)
195 345 Max. Dressure ——> 2.653E+08 (Pascal)|>Max. Reynolds § --> 4.13532+01
| >>> STIFFNESS (Newton/m)
9 Supply-0il Temp.>  45.002  (Deg.C) | KEXX ; EX¥Y —-> 4_1Z2E+07 2.430E+07
210 : 30 Supply Flow Rate> 2.000E+00 (L/min) | K¥X ; KY¥ —-> -4_050E+07 5.101E+07
) Film-Temp (awvg)-—> 50.232 (Deg.C) | - |
225 I." 315 Viscosity —-——--—-— » 1_B0ZE-0Z (Pa-Sec)|>>> DREMEING (Mewton-Sec/m)
Locus Groove Temp. ---> 47.068  (Deg.C) | DX ; DXY --> 7.331E+04 -5.1702+03
240 ¥ 300 Max. Temp (avg)-> 53.397 (Deg.C) | D¥X ; DYY --> -5.143E+03 9.686E+04
2535 o70 285 Journal |--Individual Pad Temp Results Below--| - v
Equilibrium
Degrees q -
24 Graph: Default [E=8 EoB S Graph: Default [E=5 E=E =
C:\Users\Public\Documents\ARMD60\ProjectlJURNBR-Project01\TaperedLand3Pads.psg Z:\Users\Public\Documents\ARMD60\ProjectiJURNBR-Project01\TaperedLand3Pads.psg
LUBRICANT TEMPERATURES AS A FUNCTION OF SPEED "LUID-FILM CROSS-COUPLED STIFFNESS AS A FUNCTION OF SPEED
Lubricant Temperatures As A Function of Speed
60
s =i Supply Temperature 7.000 i |0x Stiffness
i Film Temperature 6.000 - i Kxy Stiffness|
58 e Groove Temperature DIAGONAL & CROSS m—mm Kyx Stiffness|”
57 e [ |ax. Temperature 5.000 COUPLED STIFFNESS e Kyy Stiffness
56 4.000
55 . T
& 3.000 1]
W 2,000
z 4
z 1.000 KXY
=
0.000
< i
H
= 1.000
. -2.000 |
-3.000
1 4.000
4
“ Supply Temp. 5.000 KY X
2,000 4,000 5,000 8,000 10,000 2,000 4,000 6,000 8,000 10,000
Speed (RPM) Speed (RPM)
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BREFHLDORXT VU TEAT  FIZICEBEEINT Ny r—22id, EERTHAINTVWDEEL OFEEH
W2 A7 (77— PHMAAENTHET, BrLWEZET LVEERT BRI, v P—FRET>
T L= EBHAENTND 2D, D7 —EE TS ET VA2 ERR L, SRR RESH Z LN TX
T4, =P =L, FHEOWMZHERDOT 7L — FEBINTERL, @EOY—7 7o—Dh CiEfA+THZ L
BTEET,

2 Pad

el New File - Dl"[

Single Pad Plain Sleeve

freniis s Single Pad-TopFeedHole

(®) LS customary / English

() §1 /4 Metric > cuck.et
Iser Defined -

[] Set As Default

Flain ¢
Pressure Dam o — |2 Pad
=
Select Bearng Type: > |4 Pad
ect Beanng Type > |Offzet Halves 5 Pad
User Dsfined M Rayleigh Step e

|Tapered Land o 3 Lobes
lobe e )PEEIIIIIIIIIIII
'CEII'TtE-‘d LﬂbE-' ° 5 Lobes
User Defined
| oK | [Cancel | | Hep | > (4 Canted Lobes
5 Carted Lobes

X7V TRy FORE. BB EINT-/y R 7Tl Bl Ad 7Y a a2 Ete5 < OFEHER IR _T
VIR TILBIRTH RN TEETE, ANIFOZ A FICEHET ST 4 —L RIEALORICHIFESNE
hﬂ‘o

o Bearing =)

73 BT T T A | escGoomely | Syt | Pod Corty | Opaaing Conitions | P G | Pad G Wi Fesoss ey O]
IVDNEIRS LD
A P i (- oo
. Pad Geometry —_— TAPERED-LAND Bearing — 3 Pads
x0T 40—V KR/ Number of Pads 3
. Pad Angle ‘, 100.0| = i

‘12/1/75@%2?55 N Pad #1Orentation Angle | 2200 C=Rb-Re PadiAnal
7' X EIFJE&: fcf Groove Angle 700‘ = s
S0, JL—7 I
7 hEhi=v L g.o

. 0
T, 22— —%%

o Step/Taper/Pocket
N i k ki'ﬁ‘o :’: Apply To Al Pads -
b—?\“—miﬁl @;\ Side 1Land / Step 25|
> N 70‘:’ - 7 Side 2 Land / Step 0.0
N -~ $H. Include Step Taper
/I/%I%*R 1/71;{’3%_ ap LoadAngle\\
/El\\ :y_b—w]j:»——&j:/f Step Angle 0.0 from +X axis ¥ ~ _ o Clearance
00 =Loa
v ROJEMEZ H H Ty i 7
gle , 750
WCRETDHZ &N Height oo
T&EET,
[l ok | [ camcel | [ Hep | @
J
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WZOMREE L EE [ 5 Post-Processor =N
TR A 7012, #

. T Description Pressure/
T2ICBAZE L f:(ﬁ{:/ﬂx:f\ﬁ v Sample Problem Mumber 1. {Hydrodynamic). Clearance
— - Two groove joumal bearing for a boiler feed pump application. Distributions
AT A L_EH‘X D jJ[]I% Applied load=1000 Lbs; Speed=4200 RPM; L/D=0.5; Pad Angle=160 Deg. 3D View Button
VN B, < e e
fitz e
DIEfERET V217 Diameter 375 Pad Angle 160.0 MNumber of Pads 2
Tﬂ: bi‘?— Axial Length 1.875 Orientation Angle 10.0 Eccentricities 50
N ° Radial Clearance 0.0025 Rotational Speed 4200.0 Viscosity 2.000000e-D6
iz o — hXT R ‘ Run
— Single Case || Muttiple Ca Lubricant Properti i
= UIpe S5 nca 1+] -3
DM ET )V Z ek : 2 P ‘ Analysis
LEJ, . 4] 4 8 of 10 bkl ) K| | Lube/Chamier || Run 3D
Operating Conditions
Clearance 0.0 Speed 4200.0 Load 3000.0
Min.Film Thick.-> 0.000&&4 (Inch) | ECC = 0.734%¢ @ Angle = 205.17 (Deqg) "
Power-Loss —-—-> 1_.851E+00 (HE) | Side-Leakage QF --> 4_ZT70E-01(Gpm)
Critical Mass --> Z_B03E+04 (Lbf) | Inlet-Flow QI --> -8_778E-01 (Epm)
iﬂ]% AT ALDE — ]\ Max. PBressure ——> 1_408E+03 (Psi) ::— Hax_siiimﬁﬁlsi: ?L;;:-I dlil:l._'?lﬁ'E+02
> 41
= YA
INT A &@#n}j—:ﬁ@_< Supply-0il Temp.>  99.350  (Deg.F) | EXX ; EMY --> 1.553E406 -1.7&2E+05
= P o A Supply Flow Bate>» 5_000E-01 (Gpm) | EY¥YX ; E¥YY --» -4_804E+0& &.803E+0&
*ﬁﬁ%ﬁif\ mj}j&aﬂ Film-Temp (avg)-> l46.&46 {leg.F) |- | (%
eriﬁlé@ﬁ%%%i—( L Viscosity ————— > 1.635E-0€ (Rens) |>>> DAMPING (Lbf-Sec/Inch) -8
Groove Temp. ——-> 123.998  (Deg.F) | DXX ; DEY --> 3.505E+03 -5.000E+03 s
F9, Max. Temp (avgl-> 163.295  (Deg.F) | DYX ; DYY --> —4_96B8E403 1_396E+04 o
~—| |-——-Individual Pad Temp Results Below—-|---—————-"—"—"""""""""""""""""""""""-—— | 5
©
i S
Indiwidual Pad Heat Balance Besults Estimate For FLOODED Environment B
____________________________________________________________________ A
b — ]\/\‘5 R %«I—%‘: Sump/Groove Avg-Film Max-Film Power Inlet Side
Pad Temperature Temperature Temperature Loss Flow Lezkage
N - B
BKLTEERE CO/ Ny — No. (degres F.) (degres F.] (degzes F.]  (hpl (gpm) {gpm)
> > N E % _____________________________________________________________________
]\ : k @{ﬂ%‘};ﬂ:kﬁ% ﬂ+ 1 1.3000E+02 1.382Z5E+0Z 1_4Z51E+0Z 3.408%E-01 -3_4514E-01 3_5333E-02
%Liﬁ‘o z 1_.3000E+02 1.5664E4+0Z 1.83ZBE+0Z 1.5101E+00 -5.3251E-01 3_876€3E-01
~——
|
~
o n [ o Individual Pad Heat Balance Results Estimate For NCON-Flooded Environment
b— FRT ARG Supply Flow Rate to Bearing = 5.0000E-01 (gpm) @ Ts = 9.3930E+01 (deg.F)
N o NEE S Fluid Heat Content at Awverage Film Temperature (Tf) = 3_.548ZE+00 (B/G/F)
D=h sy NEIZNIEK
g’E{Xj(E%fﬁb:/IEE{%{ﬁﬁu Resulting in a Computed Mixed-Cil Exit Temperature -> 1.4422ZE+02 (deg.F)
AT 0 AT IO || T oo
%L\’ nﬂ_é 7 Sump/Croowve Awg-Film Max—-Film Power Inlet Side
i-}%/ﬁ\\ b — ]\/\\5 A Pad Temperature Temperature Temperature Loss Flow Lezkage
~ N N Wo. (degree F.) (degree F.) (degree F.) (hp! lgpm) {gpm)
B = o - = 3
R LNy FTLEDIR
E,—:J:EI 1 1.276€3E+02 1.338%9E+02 1.4014E+02 3.40€5E-01 -3.4514E-01 3.5333E-02
< Tto ~—— 2 1.ZZ08E+02 1.4B872E4+0Z 1.753eE+0Z 1.5101E+00 -5.3251E-01 32.87€35E-01 W
=& Ok Cancel Help F:Y

(rhoromen)

o | o) et kb ot | Irronmn) 1 | s pYaTeey
T e ol e e 3 bk e o gt uoeecz T v e e bk e o st e amal o o o I 1o oo Pt o 3 ks e D
Kt o 050 s Specant300 M LD P A6 o Kt o 050 . Specaet300 M LD P A6 o + Speeins it o 050 . SpecontC00 M

V3es

rce(nctes) ntoremson Ozt
Tahe

e e Oetromsen resare G
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4-Step-Pad Conical Geometry Journal Bearing For Tool Spindie Application Operation @ 3,600 Rpm. 3 Pad Tilting Pad 5”x 2.5” Journal Bearing
Y I

T R ,ml Load Between Pads Operating @ 1,800 Rpm.

o Unloaded Upper Pad

T

BDI. L Ri
b CONEA

DIAL

s Setup

premny Clearance |

Ty -

GEARBOX Fluid-Film THRUST BEARING ANALYSIS. 6.0409E+02
14 PAD SHROUDED TAPERED LAND

Pressure Distribution @ 15000 RPM. 5.6634E+02
T-Length
5.2858E+02
A-Length
490826402 4 Clemance

4.5307E+02 X
41531E+02
S ASSEMBLED TILTING-PAD BEARING MOD
3.3980E+02
3.0205E+02
2/5429E+02
f 2.2653E+02
1.8878E+02
151026402
' 1.1327E+02
¥
5 \x 7.5512E+01

14 Pad Tapered

Pocket Thrust Bearing
After Optimized Design
For Load, Temperature

37756E+01
Ri P —_ Contours: Pressure [psi] Deformation: Pressure [psi]
© ormanc  Output Set: Clearance Set 1 0.0010 0.0000E+00
Nics nsesr
13 Advanced o || E |js3s) = Pad Grid - C\Users\Public\Documents\ ARMD60\Project JURNBR-Project0T\JURNBRED... - |-=1- k]
CAUsers\Publi ARMDG0\Projectl JURNBR-Project0T\JURNBR60-F FE-B3-1-Final-Model-RBTS.inp
B s | St s o/ okt ot Fesss A uro | Satce et e e e TR e
R Total Axial L
s Pad1of1 Circumferential Direction
s Pad Angle=.
Pump Pad Capillary Capillary Orfice Variable grid| il il
L Number Al Ad2 Grel Ore2 FowCol  pabdl TS Viscosty Diemeter e NP - RPRERARR N
Samp );~Coal r.,.m:.. ef--Feed-End-Trunnton-Bearing, FlowGentratatveSpeed=t? N Hatest26—Pen-
1 1 CaDIlBlY hd 0.03 15 0.0 0.0
o2 1 1 mm [ Copilary | 003 15 00 00
3 2 2 15| 225 25 55| Orface v 0.0 00 0.0 0.04
4 2 2 15| 225 115 145| Orface v 0.0 00 0.0 0.04
< > fg
Pumps 52
£3
Pump Type Fow Rate Pressure % g
» 1 |Pressue |V 0.0 2000 EH
2 |FowRate v 20 00
D '~ -y
= o G Help @) e CEHSKE
2
Circumferential Point Location 2 degrees Pad grd model
i Bearing Model - C\Users\Public\Documents\ARMD60\ProjectJURNE... [ = | @ g Sample Problem Mumber 4. {Hydrostatic). 3.0824E+02
CAUsers\Public\Documents\ARMDE0\Project\JURNBR-Project0 T\JURNBRE0-FFE-B3-  C0al Pulverizer, Feed end Trunnion Bearing. 2 BEGEEOD
RETS MODELuf "3454mm x 762mm" FULLER HYDROSTATIC JR'L BRG. 21x53 Grids Flowy Caritr alve; Speed = 12 RPM ; Pad Angle = 120 Deg. )
Lend-20 D =30 Deg: Mid-Zane=40 Deg; MinC=0.38mm, Max C=0.5Tmm 2 6AT1E+02
S e o e St o Vi S0, Fochan ke300 !
N P 2 5045E+02

23118E+02

Pad Angle, degrees
1400

Orientation Angle, degrees 2A15ZE+02
Diameter, inch 1.9265E+02
1.355843+02

fuiel Length, inch 1.7339E+02
2.937008e+01

Radial Clearance, inch 1.541 2E+02
1.496063e-02

Load Angle, degrees 1.3486E+02
2700

Speed, RPM 1.1555E+02
100

96326E+M
7. F0E1E+M
5. 7TEEE+M
FE531E+M

Cortours: Pressure [psi]  Deformation: Press 1 92858+

Recesses Output Set: Eccentricty Ratio 3 09000 0.0000E-+00
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6.5.3

VISCOS 2 TiZ&h+5 &, 574/ b T Tutorial 258 LEd, #IHA
RETIE Fa— I 7/UTHelp A=2—nbUWDOTHL 7 7 ERATEET,

[ VISCOS - Lubricant Temperature Dependent Prom ]

Lubricant Analysis (VISCOS) Module

Viscosity Data

Description / Report Title

Sample Problem Number 1

OBIL DTE 757 Qil for 1200 mm Turbine bearings

o = il
B:k gg'.:ns Bt line of problem description.
Gorterts | index: | Search | Tutorial 0
ENERE —_— Lbricant Product
S The following procedure contains the four (4) basic steps to use VISCOS. Online help can 5
% :‘::;:;monm WSC0s be gccessed any time by either pressing the F1 key or clicking the Help button (if Supplier MOBIL
[2) Accessing The Lubricant Propy| ||| 2Veilable)- Il Brand Name  [DTE 797 Turbine Oi
[2) Basic Concepts E
[2) File Extensions
[2] File Names VISCOS —Lubricant Temperature Dependent Properties foperties
[2] Loading an existing input file i
2] Notes and Definitions — : IS0 Grade |32 AP|Gravity |32.6
[2] Notes to Previous Users @ . 1. Create NEW - 2. Enter/Modify Input
21 RBTS .VSifile or fields and/or select First Centistoke | 32.0 at [104.0 F
| | 2) same Probiems OPEN an lubricant data from
|| | 21 Technical Support existing file database MSecond Centistoke | 5.4 at (2120 F
| [2] Viewing text output
[2] VISCOS input form
o | 2] VISCOS Input Map lun Cptions
Welcome dial s =
[2] Welcome dalog 4. Viewresults arting Temperature Temperature Increment 5.0
| graphically 2 |
orin nding Temperature | 260.0 Number of Increments 40
text format
OK Cancel Library Help
T Click on the portion of the chart for which t more informati -
< i 5 . [Click on the portion of the cha (".:'fw ich you want more information] - F|Ie>Open >Sam pIes>VISCOS—1.VSI |7

ARMD D5 & Tk S 72818 OE R MR EE =2 —/L VISCOS IZ1, HEEMORE*BRET 22D OEENT —4

R— PR

BERNTVWET, ZOF—FR—RI, =—F—BHHIZL2— FZ8EM, Bk, ZETX5X5R>oTVET,

& Lubricant Library - 0o
b Add A Delete & Duplicate
Sunpii ~ Brand N 150 APl st Kinematic st Kinematic 2nd Kinematic 2nd Kinematic ~
upplier nd Hame Grade Gravity Viscosity Point Wiscosity Temp Viscosity Point Wiscosity Temp
TOTAL PRESLIA 68 68 28.568 674 104 |87 |212
Typical 150 Grade 100i 10 334 10 104 | BT TextPad - [C:\Users\Public\Documents\ARMD60\Viscosity\VISCOS-1.VSO] = =
Typical 150 Grade 150il 15 326 15 104 | © Ele Edit Search View Tools Macros Configure Window Help
Typical 1S0 Grade 220 2 s D@H EESRE L BEls T DU LR E R e <
N 150 Grad 3201 T e x
- Y .. . .. VISCOS-1.V50 Sanple Problem Number 1 —
Typical 150 Grade 46 Gil 46 303 : HOEIL DTE 797 0il for 1800 rpm Turbine bearings @
last line of problem description
Typical 150 Grade &8 0Cil 68 254 68 104
**% Tnits of Heasure for this Run are --> US (English)
Typical IS0 Grade 1000H 100 28 100 104 TAELE UAS GENERATED FOR THE FOLLOWING LUBRICANT
Typical 150 Grade 150 Oil 150 278 150 104 Supplier ——> MOBIL . Brand Name ——> DTE 797 Turbine 0il
; ; LFI Gravity [ @ 60eF/15 556oC ] = 0.32600E+02 ISO Grade Number —»>
Typical 150 Grade 220 il 220 Z 220 104 lst Viscosity point (Centistoke) = 0.32000E+02 @ Temp. (@F) = 0.10400E+03
- . znd Viscosity point (Centistoke) = 0 S4000E+01 @ Temp. (@F) = 0.21200E+03
Typical 150 Grade 320 Gil 320 262 320 104 Conputed SUS sec.® 100aF-37.776@C = 0.16509E+03
Conputed SUS sec @ 210eF/38.889eC = 0.44353E+02
Typical 150 Grade 460 il 460 255 460 104
Typical 150 Grade 680 il 680 246 680 104
ibsolute — Viscosity Kinematic Saybolt Specific
Tamioal 10y de 10NN Pl 1nnn 990 1nnn nsa | eee————————— | Viscosity Universal Gravity
Tenperature _ (Fens) Centipoise= Centistoke= Viscosity  (Gm/C 3)=
Degrees F. Ib-Sec/In’2 (Pa—s*1000) (N 2/s)*E+6 (Sec.) (Kg/n"3)*E~3
Select Cancel Save 60.000 0.14063E-04 0.96962E+02 0.11245E+03 0.S1976E+D3 0.8623
65.000 0.11865E-04 0.61604E+02 0.935081E+02 0.43970E+03 06604
70.000 0.10093E-04 0.69517E+02 0.BO973E+02 0.37473E+03 08585
75.000 0 .86769E-05 (0.594B0E+0Z 0.69441E+02  0.32160E+03

Absokute Visconty (Rews)

File>Open>Samples>VISCOS-1.VSI>Library

1000,

2] Select a Graph Template

Apsolute Viscosty (Rens)
Absolute Viscosty (C-F) o100
Kinematic Viscosity

Apsolute Viscosties vs. Lubricart Temperaturs

Heat Content

Themal Conductivity 0,001 - - - -

Temperature ' M
ey

File>Open>Samples>VISCOS-1.VSI
) ;

20 o 0

Lutncant Tomparaturs Degrees F

MRIITXANERRXT T 7 4 v 7 TERENET, £, 2—F—BMEDOT L — b EERTEZ EHARETT,
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6.5.4 Torsional Vibration (TORSION) Module

Motor_gearbox-2-Stage Compressor [t —# &8O F7 A7 F LA DRl YIRE,

=2 TORSION (C:\Users\Public\Documents\ARMD&0\Project\TorsionProjectNo001 TestingFolder\SYNC-MOT.TOI US) - &

Edit System Options  Applied Torques  Run  View Window Project  Help
O MNew Cut [ Copy [ Paste [ System Model Insert Value: A
= Open.  CulO Modeling Concepts
o Save Ctrl+S s ) N A . .
o Savehs omputerized torsional vibration analysis principle objective is to predict the
= Open Torsion input file C t d to | vibrati | le objecti to ACCURATELY predict th
4+ Convert Units ®© v 1k <« TORSION » Samples v & | | SearchSamples SYNCHROMOUS MOTOR-GEARBOX-COMPRESSOR DRIVE TRAIN
@ Import Rotor Shaft Organize v New folder E ~ Motor
| Recent Files 1 Downloads A Neme Date modifi... Type Sz
M
G eit b P_:" [®SYNC-MOT.TOI 7/15/20153:.. TORSION Input File
i V!d S ®tohm Oltoi  7/15/20153... TORSION Input File
ideos ol B Motor Speed =1800 (RPM)
& Local Disk (C) & torhrm_02.TOI /15/2015 3:... TORSION Input File Compraceor Speed = 10300 [RPM)
€ DRVE NNt & torhrm_03.T0! . TORSION Input File
wboxs!
= o D torhrm_04.toi 7 TORSION Input File
. i @ TORNAT-1.TOl  7/15/20153:.. TORSION Input File namically Equivalent Svstem Torsional Model
F||e>Open> @ TORNAT-2TOl  7/15/20153:.. TORSION Input File
v <
Samples> :
SYNC-MOT.TOI File name: | SYNC-MOT.TOI v/ [Torsion input files (*toi)
v
e ystem
Branohes | Matsaas | Semerts | Comestions | Dics | Sprgs | Help>Content>modeling Concepts
Al Blements | Branch 1 Bemnts | Branch 2 Bements |
Use A
Eﬁ;‘;" m‘:;;‘ Geg;;w Taper length OD1 (D1 OD2 IDZ Siffness g:g;‘;‘; Stffness  Damping  Inertia
Diam
L] [N [} 10| 75|23 75(23 O 00 00| 00| 00
b4 2 1 O 140| 80|236| 20|236| [ 00 00 00 0.0|
H- 3 1 a 100| 90236 90|23 00 00 00 0.0|
= 4 0 200 sof23| nof2% O 0.0 00| oo o0
5 1 (m] 150 | 140| 00| 140| 00| [J 00 00 00 0.0| n e e
6 1 O 200| 140| 00| 10| 00| O 00 00 00| og 2. COMPRESSOR 25TG
7)1 ] 1
: K
s K
w0 [ [ =
N | =
2 1 O
13 1 1 O
“ ! ! = T 1 I (was) 10: 04 1bf- (Shaft + Di )
‘oral Tnervia (WRP) = 10222 —int (Shaft + Disc|
5| 2 1 Cl
% | 2 1 O
17 2 3 a a 20| 32| 00| 32| 00| O 0.0 | 55000002406 00, 00
e | 2 1 O 60[ 40] oo 40] 0] O 0.0 00| oo o0
19 2 1 O 07| 45| 00| 45| 00| O 00 00 00 00y
< > 1. SYNCH. MOTOR
= o ] | Cancel | | e | / CreckforSyten & oy

—————

g File>Open>Samples>SYNC-MOT.TO
System menu, Elements tab.

rap
C:\Users\Public\Documents\ARMD60\TORSION\Samples\SYNC-MOT.tng

12} —&— Mode 1, Cpm=_ 14952 0.0878
R4 7 A v DREVIREE—F —H=— Mode 2, Cpm=_4209.5 0.2570

=

Mode#2

REL. AMP.
=

Mode#1

0 50 100 150 200 250 300 350

File>Open>Samples>SYNC-MOT.TOI Shaft Length (in)
View>Graphics Output>Natural Frequency>Mode Shapes
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= System Model == ]
Element % on ~ OR3 i

Branch 1 J Mode 1:
3 Damping R

Material:
1

Length:
1.8

W
[] Uniform Display Scale
Display Station Number

Display Filled Symbols
Display Scaled Discs

Display Branch

Al -
Connection View:

Stub -
Mode Shape:

1. 1.495E+3 cpm|id
Scale Mode By Eranch
[] Animate Made Shape

Animation Speed

Zoom

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

% il InputFile Shaft Viewer (C:\Users\Public\Documents\ARMDGO\TORSION\Samples\SYNC-MOT.TOl) - o iEl
File Model

put Set Property: 4 Mode 1: 1.5E+37cpm [] = Shape Amplitude 1000 [] Normalize By Branch | Cursor Control Selector () ~

O”E”L # 3D Shaft Viewer

R T Tt B Ol - PROBLEM NUMBER 3.
. IRANCH SYSTEM: MOTOR-GEAR-COMPRESSOR DRIVE TRAIN. O TO 12 SEC.
|H Texdt Output (S INAL RESPONSE TO SYNCHRONOUS MOTOR START-UP OF DRIVE SYSTEM.

Check for Errors
5 Quick Chart

Viewpoint
Rotation about:
Zoom X Y z
+ + + | +
S = > A 4
1SO YZ Xz XY
Visibiity: Show
[[] Mesh [Vl Solid
Mode Lines Center Lines
[v] Discs [v] Bearings

Connections

Animation

. ) ’ I Animation Speed

z = File>Open>Samples>SYNC-MOT.TOI
Enclose | | | oFY s View>3 D Shaft Viewer for 3D presentation and mode shape animation.
Relative Amplitude, scaled by Shape Amplitude No project open
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orl ce Configuration: Chart
iii Workspace Configuration: Chart(1)
B GIEIDhS Set Lines | Details | Line Defaults | Annotations I Line I'u'larkers|
i =) Graph - Default
=] CEharts File Contents Chart Type — -
- Chart - 1 Units  Freguency (Cycles/Min)
= O"“ﬁ'fgfc MOT e US 1 SYNC-MOT tnc US A X fods
- tnc .
- Rotational Speed (RFM) i Unit  Rotational Speed (RPM)
- 18t Order o]
. —-— e E] Rotational Speed (RPM) &
Graphics utilities - 3nd Order
permits user to define ;: gger = ¥ Lines
R q er . 3 M
graph settlngs, scallng e Units Freguency (Cycles/Min)
and many other - 7th Order Line File
options. - &th Order L Tat Order (1) SYNC-MOT tnc
- Sth Order 2nd Order (1) SYNC-MOT tne
1?‘: gger E] Mode 1,Cpm= 14352 00.. {1) SYNCMOTnc
ULl Mode 2, Com= 42095 0.2.. {1) SYNC-MOT tnc
- 12th Order

Mode 1. Cpm= 14352 0.0878 Mode 3, Cpm= 15237.5 0... (1) SYNC-MOTinc

--Mode 2, Com= 42095 02570
- Mode 4, Com= 19838.3 0.9628
- Mode 5, Cpm= 30679.3 04519

Mode £ Ceen— 74007 7 NEADD

B B B

[ ¢ AddFile | [ DeleteFile]

|zl Save Workspace [7] Use Current Files -
.|| Replace File

[L_-Zlopenmmapaoe "gsrm'upﬁateﬁrapm l

TI3T7 49 I R2—FT 4 VT4 —TCli&, 777
DORERAr—V v F, TOMEL DX TV 3
VEREBETDHIENTEET,

b Graph: Default =N E=m =

C:\Users\Public\Documents\ARMDGOTORSION\Samples\SYNC-MOT.tnc

1.600 .
--y--- 15t Order
- --fF-- 2nd Order
i Nocle 1, Cpm= 14952 0.0878
1.400 1 e —— Mode 2, Cpm=_ 4209.5 0.2570
L —G=— Node 3, Cpm= 15237.9 0.2044
7 Branch #01 Speed
1.200 //’ ===~ Branch #02 Speed
- 1 _,-"-’-
: A
T
%1_000 — 1800 RPM T :
s R ’
E - T i
50,800 e i
) - T H
& e P i
£ 0.600 | L e 10800 RPM
o . e
v - !
0.400 T ] — H
E,U - o !
.’J _wd- 1
o 1
.r/‘ el H
0.200 | A o |
R T
o = 1
L i
0.00p s s s 4
0.000 0.500 1.000

Rotational Speed (RPM) (E+04)

File>Open>Samples>SYNC-MOT.TOI
View>Graphics Output>Natural Frequency>Campbell Diagram
757 DRRBE 7 7 ANNPOETLLES, SYNC-MOT-CriticalSpeedMapPlot.usrx 23525 7R EXBEILLET,
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Graph: Default

C:\WUsers\Public\Documents\ARMDG0TOR SION\Samples\SYNC-MOT.trg

Lo 2]

Motor Torque
4.000 — lotor Torgue
= 3.000
Z
E 2.000
OE”, 1000}
I'é 0.000F
-1.000 . . .
0 G 8 10 12
Time (s) . . q
) Drive Train passing
C:\Users\Public\Documents\ARMDE0TOR SION\SamplesiSYNC-MOT.trg .
High Speed Shaft Torque through 1st torsional
¢ natural frequency. —=rrn
ﬁ-‘l.DDD r
E 20001
e
0.0001
0 B 8 1ID 12
Time (s)
ALY EFRSEL, FEEES, EHRORHE—ZORE cr 7D X5 %
fih DINIRE WHI K > TEICRIEEND Z L A3H Y ET,
BERShIARCHT DY AT LOBEMEZRET 5729DIZ, TORSION iX
BIRHEEE TR L, RGBT ZITOET,
{5 Graph =R ECh =

C:iUsersiPubliciDocuments\ARMDENTOR 510N Samplesi SYNC-MOT.trg
DRIVE TRAIN START-UF RESPOMSE

LOW SPEED SHAFT TORQUE

Motor
Startup
Speed

Low

Speed
Shaft
Torque

MOTOR START-UP TORQUE

HIGH SPEED SHAFT TORQUE

Motor
Startup
Average

i)

Torque

Tarquie -ty (EH:

High
Speed
Shaft
Torque

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

7.1 Text Viewer

ARMD DEEY 22— /LInbLH TSN TFA N7 7 A VOREIX, 7 7 4 /L kTl Windows ())&
D NOTEPAD =—7 4 U T 4 AL CWET, 22— —iL, ~NV T A=a—0 [ARMDSettings]
T, TXANNNT 7 ANVORRFEEZRET HZ LN TEET,

[ Help | i ARMD Settings - O

@ Contents General | 2 DOF Layout | Recent Lists | Grid & Materal Colors | Model Colors and Forts | Advanced
| Tuterial
[] Application maximized at startup [ Always save data on solver un
& RBTS Inc
[] Do net always display solver output [] Sort grids during data entry
ARMD Software
TORSION | () WordPad () NotePad (®) Other |
\J]  ARMD User's Manual Text Viewer Path:
TORSION Manual I C:\Program Files (xB6)\TextPad 5\ TextPad exe Browse... |
I ijff ARMD Settings | Prefemed units
& About ARMD (® US Customary/English O SI/Metric
Prefemed frequency units
(® Cycles /min (CPM) () Hertz (Hz)
Prefemed damping output units (Rotordynamics graphics only)
(®) Critical Damping Ratio {7} Log Decrement
Restore All Settings to Defaults Set User Name

Carc

THRARNKRTRI—T 4 VT 4 —I1X. ARMD ODEEY 2 — /v, View>Text
HAhA 7y a v m28IRT5L. ARMD D& TV a2 — A b T %A MERRI—F 4 VT ¢ DNEL
iﬁqc

PIFOU R RMNI, xr 7 vet ot b Z20BEE Y2 — L TARINAETFTIA N7 7ALD
PR &, FOMHERHAZR L TWET,
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TXR MHA
No. (EVa2—v A= 2 —FR/ Y NR— TZr AW RN
LR T
BRI, BAME, =—2 2 FX, [EE
1 ROTLAT Run>Static Deflection / .DFO VAT AOERERGy, N7V T B
ROSTAT BT ERI TR T D T RATAE
Run>Stability Analysis / .STO BEAERESH, T—Fy=A7
ROSTAB BEMEZ L T RT A= DS
PR ERs L C0ET,
Run>Unbalance Response .SYO R T T o RRE
/ ROSYNC REVDIRIE, (LFHA. BRI & E—
A b,
Run>Time Transient .RSO FE R 00 IRs FRT AR 8 D 2 HR S
Response / RORESP RS, B0 Z & TY,
Run>Critical Speed Map / .CMO E A IRE D2
ROTORMAP & A RE K
Run>Stability Map / .SMO BRI, ZEM L WMEED /T X —
ROTORMAP & [ S U 7o e & oo X
FA—H BROEEEEOMEKE LTo
LREDAET
RV EARSE, T—RFr=f7, ¥
2 TORSION Run>Natural Frequency / .TNO VR TRG A—=F— ALY EEE
TORNAT ~ v 7 (Fx UoULERK)
Run>Steady State .TSO LY OEFIRREDISE
Response / TORHRM MV R AENL, WE ., INEE
REDFERERRLET,
Run>Time Transient .TRO AUV O R B I
Response / TORRSP MV EH PETIFE TR E DORER DTG
bIVET,
PE, NU—m A A, RE, JE
3 JURNBR Run>Bearing Analysis / .OUT 1. WIVE & EEARER, REMENRT A—
JURNBR & VAR EES7 EEETEER
R v —F VS DRRETHE R
JEF). R, B, ZEM T A —
2 MWD& ENRE, Vv —TF R
lt‘@%i&o
Run>Post Processor / .PSO B S — T /L BE O SRR 1
POSTMC (multiple case) LR L ARRIC, 22— —2FEE LT=E)
TEGAFORMPAT, B — M XT7 U AOHS
RE/DHZENTEET,
Run>Bearing Analysis / FSETZIR D 2 ¥ — T Lo O R,
4 HYBCBR HYBCBR .HCO ffE, NU—a A, MLEEE EE, T

7. W,
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No.

Ea—

A= a2 =8IRS —

TR MA
Zr ANV

JEERF

FRRR

HYBCBR

VX —FORLOEEE L ToORFESR
. BEMEART A =% VRO LT
Hi L,

Run>Post Processor /
HYBPSTMC (multiple case)

.HPO

MgERk D ¥ ¥ —F Ll ik, ki
& FRRDfFATRERICINZ T, = — % —
DHRE LB RS O#EH TO e — k
NTUARRE/DL I ENTEET,

TILTBR

Run>Single / SINGLE

.SNO

ARy N7 4V ADOESIZIG LY v
TRy ROT 4T 478y K-
CHA R — e Dy —F) e RT Y
JFRAT G S

Run>Assembly/
ASSEMBLY

.ASO

T AT 4Ty R —F Ll

frE, EHEL, REEME, BE, T,
WM, WEREIR L, Vv —F A DRELSe
A DOBEE L LT DR

T —FILORLCAR OB E L TOfm
&, HEL, WEEM, BE, £, W
M ERE A & O R T,

Run> Post Processor /
TILPSTMC (multiple case)

.TPO

T ANT 4 TNy R v —F Lz
LR & FIBROMFATRE R &, 2 — =R
FBE LT-MESRMG O Toe — R
TUAREREED N TEET,

THRSBR

Run>Bearing Analysis /
THRSBR

.TOT

AT A MW OMENTRES (s dh
BOD7 )T T A U-E, B
IS, MR, BE, £, M
PEF K ONHELR SR &)

Run>Post Processor /
THRPSTMC (multiple case)

.RPO

AT A N EEE OFFERTRE 5

LR E RO RER &, — Y —n
e U= BiES o T oMiEH o
bE— hNNTUADFERERD Z ENT
S

BEARINGS

Run>Post Processor /
Single Case

.TMO

3DV 7T 4y TN ERLTDDY
YN —ARA N T at vy RO
XTI NNNN—DELTIC L DT
2 ), (jurnbr = inter.tmo
hybcbr = cinter.tmo,

thrsbr = thrpost.tmo, tiltbr =
tilpost.tmo ).

VISCOS

Run>Viscosity / VISCOS

VSO

TR O AR AP E D i,
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7.2 Graphics Viewer (ARMDGraph 2D)

Introduction

ARMDGraph X, ARMD 7' 12& v #— (JURNBR., ROSYNC, TORNAT 72 &) D 2R T/ T 7 4 v 7 A
M ZFRTHEDIHEREND., BiH D RBTSGRAF (IS THZICBB SN LA 1 /' F LT,
I Da—F—REAH 2 TWET, ARMDGraph =—5 ¢ U5 11X, RBTS/)HHEALEZ%EY 7 b
T2 T RN =B LTEY., ARMD DA VA M —JLERICA VA =L ENET,

ARMDGraph OFHEITLL T o b T4,

HLWT— 7 ZANX—2Dartv 7k
TIT70ET IVBALTHARAEA RTHIZDDOH LT T T 4 1) s 2—H— o f U H—T = —

HLOH 7 7 A VR (usix)iE, /ERDO.UsT BRIV 7T 7T =2 T 7 A VDI AR~
A XZAREIZ LET,
BDTT77E2ERL., TNENDT T 7 IBEOF v— bE2Ed5 2 &N
BIRDT T T4 I AT =BT 7 ANDHTF v — R MITA &7 vy M DHRE
7' ek —T 4 U 7 4 —RBTSGRAF THERL L7z.usr 7 7 A /L & & FAr A
HAR <A RB[REIRT ) T—varkofr~w—0—
T4 I AT =87 7 A )VOELIEHO A B
UTDES %7 Y v FR— ¥R —h
75 7%y b~y 7 (BMP) & LTZ U v 7 R— RNz —
ANNTZ7ANETHRARNTZ 7 A0 LT Y v 7 AR—RNZa— (TXT)
GUI ~ V7 27 AOFH
TIEITL—EXNL DA =2 —HB~DT /A
Tuycl NOWREILT 7 EAT LD T a2 hA=a—

ARMDGraph OFEREIZLL T D) T,

Multiple plots per window (1, 2, 3 or 4).

1 2
1
3
1 1 3
2 2 4
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o IR T 7, W77, FFT /27
o VT T7OHBREMHT L —F

3 Select a Graph Template

Absclute Viscosity (Rens)

Absolute Viscosty (C-F)

Kinematic Viscosity

Absolute Viscosities vs. Lubricant Temperature
Specific Gravity

Weight Densi

Specffic Heat

Heat Content
Thermal Conductivity
Temperature

Use Default Cancel

o UTDEIRDAZLT T THOZ—F—FT 2 ar (FUSRX) #1_17F/HixL 7,
- log. semilog. linear#hd A% —1U 7
- BEFEAETFENCE D EORA Y T
- log. semilog. linear®hd Rz —1 o 7 %479
- HEBELIZFETOMOR S —Y T
- 27Uy K71 (ON/OFF).
- BIoAE GEERazR. AL H5L).
- B RS EIX DM & A o 72 R o i
- R RXTFHIN L DT H A bAEIY T

7.2.2 Templates and User Options

77 L— hiE. JURNBR, HYBCBR, TILTBR, THRSBR. VISCOS £V 2—/L7R D7 ut v —
BERT DT —ZT77ANVD LI, HAOTHEHOBENEESNTND T T T 47 AT 7 A /LTD
BPEHATEETN, 2= —RDHBELIEARATA—=F —IURGFEE T T 7 4 v 7 AN 7 7 A4 NV EAR
LET, £72. ROTLATEY 2— LR TORSION EV = — D Fat v —ix,. A7 7AMZELT
T3 74 v WMHENET -0, 707 b— b2 N —3b0D A, 2—F =%, Zhbns
T4 I T 7ANVHAOE T ar Ty ANE, —fO 22— —F 71— ELTERTAHZE
NTEET,

7.2.3 Graphics File Extensions

PTFOU R RMNI, a7 mat ot b Z0OEBEEY 2 — VTAERINIELA R T T T 0 v 7 AH AT
7 A NVOYEET &, FOMERFH T,
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TXR MHA
No. BV a— A= a2 —BR Y NN — 77 AN iR
LR+
BRI, BAME, =—2 2 FX, [EE
1 ROTLAT | Run>Static Deflection / .DFG FROBERESY, TV I WEE GO
ROSTAT 72 7o 3o AT G S
Run>Stability Analysis / .STG T— Ry =A 7L ZOEAE R
ROSTAB BERREE, ZEM, ¥ e rn
TA—ZHFRLET,
Run>Unbalance Response / .SYG RIEAT 2N T v AR
ROSYNC REVDIRIE, (LFHA. BRI & E—
A b,
Run>Unbalance Response / .SPG HEE Y B> 5445 FEONE CORIE T
ROSYNC VNG AR EIRENIRIE
Run>Unbalance Response / .SBG R T T o AR
ROSYNC AT —2 a2 COWPIE, BLO=2—
PT—DNBIRLZHH . . B KOk
EEEE,
Run>Time Transient .RSG R DOV AR L ZDWIEE X A LT
Response / RORESP A
Run>Critical Speed Map / .CMG 2 SCRFAR DRIPEIZ IS U 72 B A IRE
ROTORMAP
Run>Stability Map / .SMG [EIAHEE I Uz B IREE, & ENE
ROTORMAP B L OWEHRHE OREE & L C o/~
TA—=4,
RV E—FORR, ZOEAIREIEK L
2 TORSION | Run>Natural Frequency / .TNG BENRTA—4,
TORNAT
Run>Natural Frequency / .TNC NUVENEE~ Y
TORNAT Grr U LRIK) ERERLET,
Run>Steady State Response .TEG LRERLZELRAL Y EHINE
/ TORHRM hvr « 2 82O IRER,
Run>Steady State Response .TSG LY OEFRISE
/ TORHRM AT —va rORBHIEREED
Run>Steady State Response TTG ALY OEFIRIGE
/ TORHRM
Run>Time Transient .TRG U OISR B IE O 5 5,
Response / TORRSP
i, NU—w R REEMN, BEE, T
3 JURNBR | Run>Bearing Analysis / .GRF 1. WIVE & BEARER, BEMW T A—F |
JURNBR VeRREEENR EEEDBERRY v
— T VEIS DTG R,
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No.

Ea—

A= 2 —BR Y NV N—

TR MA
TZy7 ANV

JEERF

FRRR

JURNBR

Run>Post Processor /
POSTMC (multiple case)

.PSG

W, NU—m A PEREg B, R
T3 EWE & BCRAR S RENE ST A=
Ut AL ENe e B UEERIRY ¥
— T VENS OFEHTRE R,

HYBCBR

Run>Bearing Analysis /
HYBCBR

.HCG

MR D 2 ¥ — TVl OfFNTHR R,
H, NU—n A, LERE, RE, ET,
WIPE & BORAR L, REME N T A =S U E
AL ES R E,

Run>Post Processor /
HYBPSTMC (multiple case)

.HPG

H S Y v —F i

ERED XD AR RIS A, 22— —
PHE LIZBESRMEO#BETOE — N
T UARER A D LN TEET,

TILTBR

Run>Single / SINGLE

.SNG

ERY N7 4N LADEIITSE LY v
TNy ROF 4 NVTF 4 TRy K-
CHEARY) = T —F e RT Y
7 FRHTRE S

Run>Assembly / ASSEMBLY

ASG

T ANT 4 TNy R v —F Lz
i, EEKL, EEf, BEE, B,
WM, WERER S, Uy — T DR
ATFOBE L U T O HE S,

VX — T NADRLRLAROEEE LTo
i, HEL, mEEf, BEE, T
Ji. WIME, BEEREUR O T

Run> Post Processor /
TILPSTMC (multiple case)

.TPG

B

T AT 4Ty R Y —F Ll
ERE FERDEATRER & . 22— — R
B LBESRIEo®ETOE — B
TUAERE/D LN TEET,

THRSBR

Run>Bearing Analysis /
THRSBR

.THG

AT A NS OREATRE S (lilszdh
Mor V7T ARG U mE, &
TR, WREEEM, KR, EJ1. W
PEds L ONBERE e &)

Run>Post Processor /
THRPSTMC (multiple case)

.RPG

AT ANz O EHTRE R

LR & RIBROMFATRER &, 2 — =N
o L - BES 0% I T oM o
E— IR TUROFERESEDHZ EMNT
S

VISCOS

Run>Viscosity / VISCOS

VSG

T O IR EE IR A7 2 e,
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724 ARMDGraph Workspace

ARMDGraph X, B—F 73800777 4 v 7 AMN 7 7 A MIBEET ORI8O0 7T 7 2 FE8T 5720
12, U— 27 AXR—2DWEERA L TWET, 7—27 A_X—RZ|L. ARMD Y L R—IZ X s TERENTZT T 7 4 v 7
AT 7 ANDIZDO, 2—H—EXOT vy MNF¥— MREZFOL—P—RET A —LLERRTENTE
7,

[/l ArmdGraph - New Workspace - [Workspace Configuration: Chart(1)] @M
i File Edit View Project Window Help - 8 X
FEHS L ¥R Ee
=) Graphs Set Lines | Details | Line Defautts | Annotations | Line Markers
=) Graph - Default
(=) Charts File Conterts Chart Type Line -
: Units Amplitude mils (Pk-Pk)
=) Output Files X B
; =) Output Files - 3
2 (1) TOMMO-Hi Model-|. SYG US £ TOM-MO-HK-ModeH.5YG US Units Rotor Speed (RPM)
- (2) TOM-MO-HK-Model-A.SYG US  Rotor Speed (RPM) E] 3]
. (3) TOM-MO-HK-Model-B.SYG US  Ampl N # 001 £ Rotor Speed (RPM) =
- Ampl -N # 002
- Ampl N # 003 ¥ Lines
- Ampl-N # 004 Units Amplitude mils (Pk-Pk)
- Ampl -N # 005
- Ampl.-N # 006 Line File
- Ampl -N # 007 Ampl-N # 001 (1) TOM-MO-HK-Model...
- Ampl N # 008 Ampl -N £ 006 (1) TOM-MO-HK-Model...
- Ampl -N # 003 = Ampl N #012 (1) TOM-MO-HK-Model...
Nl Wl H N1 T

[ AddFile | [ DeleteFile]
|l Save \workspace || Use Current Files Reoiace File

l@ Open Workspace lEl Show/Update Graphs ] =

Plotting Package |TestFoIderA

T — 7 A=A, EARIZELAD 2 SOOIV THER I TWET, o x vz, 797, Fy—h 7
T4 I W77 ANREY, FUONARVUE, Tr— T Z7T7ORENH Y £, BN REy v a )/
Fa— RV TAEKRTDELUTOL IV E£F, ARMD/ARMDGraph %A A h—/L L7zth, ~"NT A =a—
MO FER TR~ T EED N TEET,

o .

. . Double click an entry.
EErEE )
> —
File Eccertriciy Ratio vs Bearing Load
&1 NewWorkspace it
5 Open Graphics Output File cu-0 | Maximum Pressure vs Beaing Load
Side Leakage /Inlet Flow vs Bearing Load
5 OpenWorkspace Ctrl+Shift+0 Ksoe/Kyy vs Bearing Load
Dwx/Dyy vs Bearing Load
e e G Shity) Min.Fim,ECC.Angle.Side leakage. iet flow,& Powerloss vs. LOAD
N N Min.Film,ECC.Angle Side leakage, Inlet flow, & Power loss vs. ECC.
Append Workspace =N
. o
e Works Cutes iikepse
d X . [ useDefaut | [ ok ][ comeed | - e i ToM st
4 »
Recent Workspaces » Use CumetFo x 1
Recent Output Files » [T T ———
g Bt - - PoangPackone oy
17} Graph: Default =lre =
C:\Users\Public\Documents\ARMDST\ROTLAT\ Samples\MOTOR syg
—&— Ampl N#001 4- Press
—F— Ampl. N # 010 «
—— Ampl N # 015 Show/Update
»
=38 Graphs
g
i button to
£ display the
z, chart/graph
£ window

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
Rotor Speed (RPM)
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7.3 3-D Bearing Viewer

7.3.1 Introduction

BRGVU i, ARMD ¥/iffEi=: > /L. ,3— (JURNBR, HYBCBR, THRSBR, TILTBR) ® 3&kit/ T
T4y 7 WMNEFRRTDHEOOWATa 77 5 CF, HAOZE, 727V 772 A, JEH, TARIISIIO
A, BLUOWEEMNRER N T28568) naEngd,

BRGVU %, f > A h—/LF 1/ Z LD [Select Components] %A 7 12 < [Utilities] MHH & itk
W2 Ny r—VERBRT 2L, arta—Xilabt—SnET,

7.3.2 Main Menu

BRGVU DA A v A=a—ZLLFTORA == CWwWEd, [File) . T[Edit] . [View] .

[Contours] [Deformation|

File Menu
Open

Close

Print

Print Preview
Print Setup
Exit

Edit Menu
Undo

Cut

Copy

Paste

Display] [Zoom] [Rotate] [Colors] [Window] [Help] T,

DT T T4 I AT FANERE, TOT—XE AT —|TH
ABET, ZOLE, TIFN DO 2—%2HFH YT 4 RUNREKR
SINFET,

HERWCTWE I 7 4 v 7 77408, FRICHEET A E 2 —1D
4 RUZEALET,

BEOEC2—Y 4 FUOHNRZHIRLET,
BEOE2—U 4 FUDT ) 2 hE 7L Ea—LET,
TV UEBREEATHNET,

BRGVU ##& T LET,

BHBICERDE LI-a~r RETICRELET,
BN L7247 V=7 FEUIVERY, 71U 7 HR— R0 £,
BIR LA T V27 b7 ) v T R—RNizar—LEd,

IV T R—=FRONEFEEBRALEO I THAMIR—ZAMLET,
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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

Display Menu
Pads

ARMD — Main

BIEOCT 77 4 72—l ST, HiLnE =
— 4 v RUEER, #rRLET,

7 4 RUDHRE R EICHE T L2 VUE 7 7 A MHRIE L £,
V4 RYDORERXNUE 7 7 A WMITHRFELE T,

T4 RUDOEREZNVNUE 77 A A BETLLET,

B ERAL 2 L2 aid T2 L) 2R L4,

7 V7 7 AT A < HEIE
EANET,

lclearance] (ZF = v 7

J£ 71 CHwER &2 VERR T 2 55 A1E Tpressure) Z3®IN L F 9,

BTG 7 TRl 2 4 < A 1% [shear-stress] %3N L £,
B\ =—T7 4 T EEMNT 5551 TShading) ZiEIRL E7,
T T T APERIBDORRERET 2HENTT = v 7 ShET,
a—P—EE L OfE 2 T 256 2R L £,

B ZATORNGEITER L £,

7 VT 7R LDERDOEEIL [clearance) 3R L 7,
JEINZ XD EFEDOYAL Tpressure] Z3#IR L £,

SIS I X AEROSE 1% [shear-stress] %38 L E 7,

Tl T ARNERD A —IVT 7 7R —EIRETHES
[ Automatic scale factor] Z®R L ¥4,

22— P —NHE LTMRETERT 254G TUser-specified
scale] ZEIRL £,

EDRy FaeRmT 20&flld 5Ny NERFA TR T, (7
I I N e V)]
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Output Set ALy hea—v s Ryt y NMEBRIRT LEKRF AT 1
7T,

Mesh Ay a il t 50 E I 0EF vy LET, (WIHIEIZ ON),

Hidden Elements HERTOHEEZLHIRTINE I NEF v LET,

(Default=removed)

Animate T oA =g VDOFRREBRIRLET,
(default=OFF).

Zoom Menu

Previous AT A — LR T,

Enclose Model ETADBE2—T 4V RUICIRED L OICERRLET,
Zoom Out 1:1 T 7NV DA =L ~YUIZRLET,

Zoom In N:1 A—=L7 7 (NfEF) LET,

Rotate Menu
Isometric TAIAR) v I FEREITOVET,

User specified... =P —RHEE LI2EE - SPATRBE) - A—LTRRLET,

XY Front 2IRIL/N— AN T 4 T TCORRET IV
XY Back
XZ Front
XZ Back
YZ Front
YZ Back

Colors Menu

Contours FmEB DA 2RI L £,

Shading TA M =2—TFT 4 VT OOERRLET,
Mesh AvvaZly ROMERRLET,
Text LFOHTREZRIR L E5,
Background EFETNVETHFANOERALERLET,
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Window Menu

New T ANV EORETH LW 22— 0 RUEERLET,

Cascade BAEDOE 2—U 4 RUEH AT — R 5,

Tile Horizontally BAEDE 22— 4 RUZKFEH N Z A NE/D,

Tile Vertically BIEDOE 22— 4 & RUZRES AR D,

Arrange Icons wMEENIZEa—0 4 NUDT A a v 2liET S,

Help Menu

Help Topics NLVTT 7 ANVDBEREFRRLET,

About BRGVU D' m 7 F L4, T—4, N—=a ., FEHERTR
AR RFLET,

7.3.3 View Settings

FRREL, [FR] A2 =TT A ATIRELIZY, TAAIPOET LIV T ENTEE
T FRBET 7 A N OPLHETIL.VUE T,

7.3.4 3-D File Extensions

Z7 AN
No. [E¥a—)b Tat P/ Nr— IEET R
I VT TR EETGA, EEMOEN
1 JURNBR JURNBR JUV
VT T URAEESNA, BEROEE
2 HYBCBR HYBCBR HYV
VT T ARSI, BEMOE
3 THRSBR THRSBR .THV
4 TILTBR SINGLE TIV VT T ARG
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7.4 3-D Shaft Viewer

7.4.1 Introduction

ARMD Shaft Viewer |Z. ARMD A1 — DA T T 74 v 7 2—T 4 VT 4T, T, &HD 3D
TS5 7497 LY TEEAERALT, EFAY Y 7 AT AOEFICY TR Y 2 — 2Rt
L, [EfiE, X—LA, BEISELZLENRTE, vy 7 VAT ATHELO® D FHEEPMERHERL T —)

—IZHMHE L F9, ROTLAT £721% TORSION CT#Eit SNz ¥ 7 b A7 AL, Shaft Viewer [ZFHiAiA
T2 ENTE, RUYEFRBEKE— MR, 0 —% —ZE%E— FFIR, 7o\ T VR IEEE R &
DET N Y a— a3 VOFERNABBMICHEAAENET, ZNOOET NVOEAMERIL, B, JEK
fg/h, T=A— 3 4b9 52 LR TE, ARMD Shaft Viewer WORKSPACE (F[X) 226 ra—Z —[X7
Vo TV AT AEFIZAI=ZHNLVRTA T A v OREEEZME ORBERBE CERT A ENTE
AN

File View Project Help
: Ouput Set: ROSTAB Mode Shapes ~ | Output Set Property: 4 v ¥ | Shape Amplitude 1
& »El
(- = Shaft Blement 0 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.

[Relative Amplitude, scaled by Shape Amplitude |Project not open

Shaft Viewer [ZIA X RT7r o ORFRZ—T 4 VT 4L LT, ARMDDAA Y A=a—F | Fa s Ba—
BPDAL—KNAZa—0nbFTTHZ N TEET, F/o, ROTIATE—F —F A F I AEYV 22—/
JTNTORSION 722 U W EBE Y o — MICERITHES SN TEY HT®i9’FWNJ%#:—#%7?
v AT 5 ENTEET (ROTLAT F7213 TORSION 75 AT LA, P OET ARzl — R
SRR TR S NET) o
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& ROTLAT (CAUsers\Public\Documents\ARMDS8\ROTLAT\Samples\COMPRE... L= | (5] [
0 File Edit Systern  Options  Run | View | Project Window Help

D||j.’-|n| j| | | Input File gﬂ

\Public\Documents\ARMD58\R System Model
Uranium Enrichment Centrifugal Compre 2 [ Shaft Viewer
Operating Speed Range 6000 to 12000
Two fluid film Tilting Pad Bearings at sta

Graphics Qutput
Text Output 3

Error File

=
al length = BODE+001 in————— [~

View System Model in 3 D Shaft Viewer Mo project open MM

ARMD Shaft Viewer (&, Rotor Dynamics & Torsional Vibration & = — /L&A L72BRICAHE LT
Y. ARMD DA A M—/LEHZBEIICA VA =L S ET,

f %] ARMD Shaft Viewer (C:\Users\Public\OE-Drive2\Y2012ARMDV58Projects\3DModelsForHelpFile\Steam TurbineSubSynchronouslnstability.ROI) ‘ﬂiﬁ
File View Project Help
Ouput Set: ROSTAB Mode Shapes ~ | Output Set Property: 4 |Mode Shape3 F ~| ¥ | Shape Amplitude 500 Cursor Control Selector ) ~
B .

| = Shaft Blement 0

5
+-=® Shaft Element 1
+-=m Shaft Element 2
+-= Shaft Element 3
+-= Shaft Element 4
+)-=» Shaft Bement 5
+]-=m Shaft Element 6
+|-=» Shaft Eement 7
+|-=m Shaft Element 8
+|-=m Shaft Element 9
+]-=m Shaft Eement 10
+]-=m Shaft Element 11
+]-=m Shaft Eement 12
+]-=m Shaft Eement 13
+1-=m Shaft Element 14

Viewpoint
Rotation about:
Zoom X Y z
5 — o =
) (e (] ()
= ‘f‘ :f‘ &S
(=] = @ =
(so] bz] [ e
Visibility: Show
V| Mesh V| Solid
V| Blipses V| Center Lines
Discs V| Bearings

V| Connections

Animation
0

/

WD i e

Copy | Auto
‘ Enclose Image ‘ Scale
Relative Amplitude, scaled by Shape Amplitude 3DModelsForHelpFile
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7.4.2 Sample Session

0 —X—E7 /L%, ShaftViewer DA A ' A =2 —"To % File »HLEHEHS ZENTEEST, Yr¥ 7 b
E7 /Ui, File >Open ¥ 7213 File > Recent Files A == —7> Shaft Viewer (2@t iATeZ LN TE F
4, File>Open * ==—%f#ifi4 2% &, Windows ® Open File # A 7 1 7 )3 F&/Rr &, HIED ARMD
TaY el SOTFNE . FZITARMD Fu Y = 7 RN TV R WSS b S e 7+

NEDNT NN DEEE D £,

Open ROTLAT or TORSION input file (o
() [ « 3DModelsForHelpile « [ 43 | [search )
Favorie binks Name Date modified Type Size
E' fasiscsi | 3BranchDriveTrain.toi 12/13/2012 3:20 PM  Tormain Document 10 KB
‘I 5 o |# ) 3BranchDriveTrainMo...  12/13/20124:00 PM  Tormain Document 10 KB
d e e =] CANADA240StaTorsio... 12/13/20124:33 PM  Tormain Document 37KB
B 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... 12/14/20127:51 AM  Rotor Document 130 KB :
@ Recently Chang |# SYNC-MOT.TOI 12/13/2012 3:15PM  Tormain Document 7 KB
\ e
BB Searches
J Public
Folders A
File name: Steam Turbine SubSynchronouslnstability.roi v [ROTLATorTORSION input f V]

BATa TR REND T 7 AT, T 74/ FTlE*roi L*toi 77 A T 4V Z ) T ENET,
INHDT A ML, FNEFNROTLATB L TORSION % 7 F 2T A7 7 A VDN E £
TWET,

VX T NUARATADET NV EmHRATLE, Ea—T TN EEEICKR R LET, TR,
COMPRES.ROI EFNVDY TN EERLIZBDT, TOAZ Y —rvay hTIHERBA XY v 71K
clEmEnTHhET,

T 7 4V F TR, FoRIZISO B 2 — TR, 3 O8I - CTREMAE RSN D L 9 ([2Hh2d =]
L CWET, TAATLADOEEIE., TAAT VLA DEMCHDLRL L aflio TERT LI ENTE
9, RAUEMHT L, 300FONTNNIIA—L LY, BEIgL7ZD 22N TEET (F

) . fiiE] TV —TOHRRICHARAIRZ AL, TA AT VA B ELA FETFICBEISE 5,
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wer (C:\Users\Public\OE-Drive2\Y2012ARMDVS8Projects\3DModelsForHelpFile\COMPRESSOR ROD =&
File View Project Help

: Ouput Set: ROSTAB Mode Shapes v | Output Set Property: 4 v ¥ | Shape Amplitude 1 | i
=-® Shaft
(&)= Shaft Blement 0 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

Copy Auto
Relative Amplitude, scaled by Shape Amplitude 3DModelsForHelpFile

WTNDDOREIRZ A LT AZ LT, B L2552 N TEET, BRFVHOTHL 4D
DEREGE, T 74 D ISO B a—, YZ, XZ. XY Ef~DHE @v?hﬁ Uty bFHZENT
XFET, IB—, ﬁmﬂﬁﬁéhf%rwmﬁz&<ﬁofbiot EEOHSE Y v I T
¥R

7 Vw7450, [Enclose] R¥Z %7 ) v r35E, TAATLANOETAVNERHEINET,
ARSIV 7T hE, ETADORXZEZTICHEBEINE T,

ETNORL 72 EHFIL, [Visibility] 2> ha—A I N—T70OF = v 7Ry 7 ATERIRL THERTDHZ
ENMTEET, VIV FREAYTaDHANRRIREND E, Ea—UEIv ¥y 7 N AT AETOHREL
Z[E L CHEMIZ LOD (Level of Detail) #HHEZITV, Ay v aRnHRllBELTY Y v RERBEN
DINEIDEREWL, REIELTA Yy V2R RENHILET, EORPIOAT V—2 3y R T

X, LODIZE S TETAREKDA v a Pl EnTnET, TORTZ Y=gy hME, A—AhA
LI XICZORBRBEDIIICARZ DN ERT ATy T ay NTT,
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Public\OE-Drive2

+-=® Shaft Element 4
+-=® Shaft Element 5

G
:
(#)-=m Shaft Element 3
G
[c
(#)-=m Shaft Element 6

1

File View Project Help
: Ouput Set: ROSTAB Mode Shapes ~ | Output Set Property: 4 v ¥ | Shape Amplitude 1 5
- Shaft -
[#-=» Shaft Element 0 @ Uranium Enrichment Centrifugal Compressor Rotor System Model.
;: :::m; Operating Speed Range 6000 to 12000 Rpm.

Viewpoint

Rotation about:
lZoom X Y z
i G
i
I

[¥] Mesh [] Solid

[¥] Blipses [7] Center Lines

[¥] Discs [¥] Bearings

[¥] Connections

Animation

LI [
EENEY

Relative Amplitude, scaled by Shape Amplitude

ARMD — Main

ST =x=)

RMDV58Projects\3DModelsForHelpFile\COMPRESSOR.ROI)

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

3DModelsForHelpFile

728, LOD OHFITHEE T L ICiTb b2, mL DERIIA v v anilifil S, T OEHEITFER

SNDHT LT ET,

aft Viewer (C:AU

File View Project Help
: Ouput Set: ROSTAB Mode Shapes

=-p Shaft <
(x-=» Shaft Blement 0 @

(-=» Shaft Element 1
(#-=» Shaft Element 2
(¥)-=» Shaft Element 3
(¥)-=» Shaft Element 4
(¥-=» Shaft Element 5
(¥ =» Shaft Element 6 -~

[¥] Connections

LG

,—U—

RMDV58Projects\3DModelsForHelpFile\COMPRESSOR.RO

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

Relative Amplitude, scaled by Shape Amplitude 3DModelsForHelpFile

YUy FERRPBRENTEL T, Ay an
NTOHERZONWT Ay vV aPNRRENET,

e

REnTWa541%, LOD
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v (CUsers\Pul
File View Project Help

: Ouput Set: ROSTAB Mode Shapes ~ | Output Set Property: 4 - # | Shape Amplitude 1 ‘

=1 Shaft o
[#-=» Shaft Element 0 ﬁ Uranium Enrichment Centrifugal Compressor Rotor System Model.

[#-= Shaft Element 1

& Sk 2 Operatln.q SPeed 'Ranqe 6000 to 12000 Rprp‘

(- m® Shaft Blement 3 Two fluid film Tilting Pad Bearings at stations 5 and 10.

&

=

&

RMDVS8Projects\3DModelsForHelpFile\COMPRESSOR ROD [T

+-=® Shaft Element 4
=8 Shaft Element 5
+-=® Shaft Element 6

1

o) z] [xe)lx]

Relative Amplitude, scaled by Shape Amplitude 3DModelsForHelpFile ]
= ——

VX 7 FDOT LA MIETAERIT, T AU REBEIRTIZE, VYT P LAV T A AT LA
WCRRENET, ZORRTIH, FEZEOVA X EREIDREREINET, BIRSINEZERIT, A vy
2DHDEREFERTDEZLETNATA FENFET, FTROXK I, BERT7TE2EIELRLTHATS
ZEMTEET,

RMDV58Projects\3DModelsForHelpFile\COMPRESSOR ROI) [E=ESET)

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

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.

[V] Blipses [7] Center Lines
[¥] Discs [¥] Bearings

B s

‘hlage Scde'

Relative Amplitude, scaled by Shape Amplitude

|3DModelsForHelpFile
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Shaft Viewer D K OB IT. K4 72 ARMD Y LR —|C Lo CEHESNEE—Ta v a2 FRL, 7=X
—3 a4k T& 52 & TJ, Shaft Viewer 1% ROTLAT £ 721X TORSION D> v 7 k¥ AT AT T /L& FHi I
AR, YR— RSN TWDYAN—DN N7 7 ANVERL, TN FET HHEE, =2—F—0
BEZVE LT, BEMIZZENOLDO 7 7 A VEGiAABRE T, TNHOHTTEY M, Ea—T DR
A== ZH D [outputSet: | Ky 7 X TRy 7 AZFRINET (FR) .

| Ouput Set: | ROSTAB Mode Shapes I

ROSYMC Vibraticnal Amplitudes

HAOty FEBIRLEL, RIZETRT D2y FNNORKED T a7 ¢ 23R L ET,
TORNAT DE— R¥ o TOFA, T AT (IIFEDOET— Ry oA A0 £, T,
vy hDOTaRT 4] Rey T X TRy 7 A2 (FR) 22BATWET,

ROSTAB &
TH S+

| Output Set Property: 4

Mode Shape 2 F l -

|Mone|

Mode ShaEel R

lMode Shape3 R
Mode Shaped F
Mode Shape 5 R
Mode Shape6 F
Mode Shape 7R
Mode Shape & F

ARMD Shaft Viewer (C:AUsers\Public\0E-Drive2\Y2012ARMDV58Projects\3DModelsForHelpFile\ COMPRESSORROD
File View Project Help T

 Ouput Set: |ROSTAB Mode Shapes

[-]| Output Set Property: 4 [Mode Shape1R [-| # | Shape Amplitude 4

- = Shaft Element 6 =
-= Shaft ement 7
H 0oD1: 26

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

D20

P
-l Do
. | opz 26
P
] Len: 415
[#-=» Shaft Bement 8 -

Rotation about:

@
<5

B HE
& EE~

affa[o} ¥ |
® DE-

bo)z] [e]lx]
Visibility: Show
[7] Mesh
[¥] Blipses
[¥] Discs
[¥] Connections

LI

)

[¥] Solid
[¥] Center Lines
[¥] Bearings

=

Relative Amplitude, scaled by Shape Amplitude 3DModelsForHelpFile

RRENDEHBDAT =L, Y —=nAN—=D [ = TORIE] 7F A MRy 7 A (EX) THET
N
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FRSINE— FIPIROIREIRIE (H0E) 13, HERZ V2T 2L Tr=A—Yafban

b, T=A—arf Pause RY T L BIEOT L—ATTY =X — a VR —REIL T
%, Single Step R ¥ NIBED 7 L—ANHRO 7 L— AR, Stop RH¥ NET =A— 3
YEOTZU—AICRLET, T=A—va rOFER, ERORT A F— A — FAN—THIH
SHDHLENRTE D,

BRI E-oTE, FETAD YY) v RERRA v v aFmd BT, T— Ry =A 7REIEREZ
MR 5 NHERSEELH Y £, LLFIZ, COMPRES.ROI %> 7L RIED & —F— Rk
DAF T ay bTT, YUy RROA Yy ValIRREINTHEREA,

I3 ARMD Shaft Viewer (CAUsers\Pubic\0E-Drive2

File View Project Help

: OuputSet: ROSTAB Mode Shapes ~ | Output Set Property: 4 |Mode ShapelR I ¥ | Shape Amplitude D}D Normalize By Branch | Cursor Control Selector { ~
G S
g Enter sh litude here, then click "Shape Amplitude” button on the left

Uranium Enrichment Centrifugal Compressor Rotor System S e e s

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

Uneps Rotation about:
el
"= [ = [ = [y =
(= (= = (=
s ][z [e][x]
Visibility: Show

[C] Mesh [ Soid

[¥] Blipses [¥] Center Lines
[¥] Dises [¥] Bearings
[¥] Connections

lReIative Amplitude, scaled by Shape Amplitude 3DModelsForHelpFile
P REAHIH P!
==

= = |

RVHRIE, ETVHROEAT =2 a BTy 7 hOFLOMNEZRLTWVWET, 2O =
—ET = A—va LT DI ET, HAT— Y a U COMMNRMAE & BB EE & 0 iE
MZFRTHIENTEET, TOEDIZE, T=A—vararyibe—nLodlEchd IH
e Fov IRy 7 2ZFEHALEST (FR)

Visibility: Show

[C] Mesh 7] Solid

[¥] Ellipses [¥] Center Lines
[#] Discs [¥] 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)?
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(OVER)
Description

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

~
may purchase any combination of programs/modules B
yp y prog ® RBTS, 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 or Facsimile: 610-415-0413
higher, (32 or 64 bit). Web: www.rbts.com
Email: info@rbts.com

Remember, with 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 Softwar

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, efficiency, and
above all accuracy. Some applications in which ARMD has been I
i . g 3 2R q 5 RBTS, Inc. ARMD
utilized include rotating machinery such as a miniature air turbine for a Resellers
dental drill, a large turbine generator set for a power plant, a small

RTora

D ‘ ajet engine, an electric motor and spindle for a miniature reputation for its:
ﬁ

syAghrénous motor driven drive-trains, and a gear box for a ¢ Technical Capabilities ¢ User Frlendllne_ss
uranium enrichment plant to name a few. ¢+ Completeness + Support & Service

RBTS Inc.

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


http://www.rbts.com/
mailto:info@rbts.com
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