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TORSIONAL CRITICAL SPEED MAP (CAMPBELL DIAGRAM) - NATURAL FREQUENCY VS. SPEED
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Synchronous Motor Start-Up Torque

High Speed Compressor Shaft Start-Up Torque

The Worldwide Leader in Software for Rotating Machinery Dynamics

RBTS, Inc., 1041 West Bridge Street, Phoenixville, PA 19460, USA ¸Tel:610-415-0412 ¸www.rbts.com ¸Fax:610-415-0413

The release of RBTSô ARMD Version 6.1 Torsionis a major milestone in the productôs 

development history, rolling out a completely new and improved graphical user interface 

for the package with enhanced numerical capabilities and features.  The softwareôs front 

end was redesigned with our customersô and industryôs input to incorporate the most 

logical, efficient, and productive techniques to model and analyze complex multi-shaft 

systems for torsional vibrations.

ARMD TORSION users will immediately see the improvements as element, shaft, and 

system data are presented in a flatter format, with key fields and analysis options readily 

visible and accessible from the main data entry screens.  Engineering productivity to design 

models is vastly improved as shafts and systems can be easily imported from user-

generated component template models.  Furthermore, the ability to simultaneously run 

multiple instances of the program permits rapid side-by-side comparison of results.

By identifying new trends from industry standards, along with RBTSô involvement in 

turbomachinery standards revisions, new technical features were added to the software.  

Addition of equivalent torsional stiffness diameters, better handling of shaft connections, 

expanded user-defined torques application, and better access to temperature dependent 

properties all combine to provide more accurate modeling and better matching of analysis 

results to actual system empirical results.

TORSION Package

TM

The torsional vibration package uses a finite-element based formulation for performing 

damped and undamped torsional natural frequencies and mode shapes (TORNAT), 

steady-state (TORHRM) and time-transient (TORRSP) response of mechanical drive 

trains.  The three sub-modules are integrated by TORSION's user interface.  The user 

interface controls the sub-modules to provide a complete torsional vibration analysis 

environment.  TORSION accepts/imports models generated with the rotor dynamics 

package ROTLAT and has advanced modeling features and capabilities including the 

modeling of multi-shaft/multi-branch systems, coupling stiffness and damping, gear tooth 

flexibility, stiffness/mass/inertia diameter, torsional springs to ground, various types of 

external excitations, synchronous motor start-up torque, compressor load torque, user 

specified time varying torques, electrical faults for motor and generator, and many others.
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Among The Enhanced Modeling, Usability and Technical Features are:

ü Improved TAB layout.  Redesigned for more direct and faster access to data input locations, and 

results. - Important functionality is brought forward into the TAB structure, thereby eliminating the 

need to select from drop down menu lists and mouse right-click drop down menu lists.

RBTS, Inc., 1041 West Bridge Street, Phoenixville, PA 19460, USA ¸Tel:610-415-0412 ¸www.rbts.com ¸Fax:610-415-0413

ARMD    V6.1  ïTORSION Package
TM

üMultiple instances of TORSION. The newly developed package can now open simultaneously

multiple instances of TORSION, so shafts and component  models can be moved easily between 

different models, also allowing fast, side-by-side comparison of model variations and analysis 

results.  This functionality permits multiple instances of TORSION Version 6 or Version 5.8 to be 

accessible on your screens.
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Many of the improvements incorporated into the ARMD TORSION Version 6.1 are specifically 

directed towards simplicity, increasing usability and increasing productivity as illustrated bellow:

Auto 

Convert

ü Evaluate Mathematical Expressions. When entering data to cells, data entry field has the ability 

to evaluate mathematical expressions, without having to launch a calculator app.

üWhole Number. Display for improved legibility, defaulting to scientific notation when required.

ü Auto Convert Units. Automatically computes the units conversion when modeling a system with 

different components using mixed SI and English units.   Example:  You have a few inch 

dimensions to enter amongst hundreds of mm values, just check the box for auto conversion.

ü Automatic Cell Validation. Performed at Data Entry time.  The program now reviews data grids 

for incomplete, invalid, or nonsensical entries, providing an Error Flag and correction 

recommendation.  This applies to mass-elastic data fields, user defined torques, and required 

solver data inputs.

ü Data validation error diagnostics quickly walks user through any model input errors.   A mouse 

click navigates the user to the next  error found.

Stiffness

Diameter

Data 

validation
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ü Row Tagging. Row marking/tagging for quick identification and rapid recall, advantageous for 

multi-shaft systems with very large numbers of elements.

ü Round Function. Round function for data entry fields

is accessible from the Tools menu, and can be declared

for all data fields.

ü Tool Strip/Bar and Buttons. Replace hidden right-click menus to provide enhanced visibility of 

functions and features.

ü Data Entry Grids.  All data entry grids can be open simultaneously for ease of model building.

RBTS, Inc., 1041 West Bridge Street, Phoenixville, PA 19460, USA ¸Tel:610-415-0412 ¸www.rbts.com ¸Fax:610-415-0413

ü Data Entry Menus. All data entry menus are visible at the Grid input page.   Grids now feature 

selection check boxes and editing buttons where appropriate.

üOne-click Quick Chart. 

This feature rapidly 

displays an X-Y graph of 

entered tabular data for 

visual verification of 

correctness.  ARMD 

Graph software is still 

available for complete 

graphic analysis 

capabilities.
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ü All Branches. All branch element data is presented on a single grid form allowing simultaneous 

access to all branch elements of a multi-branch system.  This new presentation is much more 

user efficient for data entry and multi-branch model review.
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Branch

# 1

Branch

# 2

Stiffness

Diameter

ü Stiffness Diameter. Can be used to enter the equivalent mass-elastic properties of complex shaft 

sections, motor lamination stacks, shrunk on disks, etc.

ü Time-Transient 

User-Defined 

Torques. User 

has complete 

freedom to 

specify, including 

predefined 

external torques, 

speed dependent 

torques, user-

specified external 

torques, harmonic torques, synchronous motor torques, 

and electrical torques.  User defined external torques can 

be prepared in a CSV file and linked to the torsional model 

as shown here.
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