
TMFS MACRO 
SERIES

Portable Machinery Fault Simulator For Learning Machine Fault Diagnosis



MACHINERY FAULT SIGNATURE SIMULATORS

Faults such as unbalanced rotors, misaligned shaŌs, cracked bearing races, broken gear teeth, eccentricity in belts, 
rubbing, looseness in foundaƟons, mechanical & electrical faults in inducƟon motors, blade hiƫng and rubbing, etc. are 
common in the industry. TMFSS is a useful tool for simulaƟng the fault signatures of components of industrial machinery. 
These test benches provide a plaƞorm for the users to simulate the above faults in a test environment for learning / 
sensor prototype tesƟng & qualificaƟon / developing algorithms for predicƟve or prevenƟve maintenance/research on 
signature feature extracƟon & signal processing techniques etc.

The Macro-Series is a portable and compact version of the TMFS, simulates 
10+machinery faults. This model is widely used for sensor prototype 
tesƟng and qualificaƟon, developing machine learning algorithms & signal 
processing techniques, hands-on training & skill upgradaƟon for 
maintenance personnel, etc.

TIERA is a company working in the domains of vibraƟon tesƟng, training, 
Test and measurement System development & sales. The company has 
been manufacturing the simulators for 5+ years, delivering cost-effecƟve 
test benches without compromising the quality. It is backed by a team of 
experts in VibraƟon tesƟng, Mechanical & Electronics domain product 
development, and SoŌware development. We have developed customized 
test benches for customers in the past, for research organizaƟons like 
VikVikram Sarabhai Space Centre, Trivandrum & Academic Research 
InsƟtuƟons like the NaƟonal InsƟtute of Technology Silchar, Assam, etc. 
based on their requirements.

TMFSS 

ABOUT TIERA



LIST OF EXPERIMENTS

• StaƟc and dynamic unbalance simulaƟon and subsequent waveform,frequency analysis and order

spectrum analysis with Phase measurements.

• Study of unbalance of the mulƟ-rotor system and overhanging rotors.

• Single plane and dual plane balancing techniques.

• Order spectrum, order tracking, and orbit plots.

• Misalignment studies using frequency spectrum, order spectrum and phase analysis.

• Run up and • Run up and coast down test with waterfall plots.

• Modal tesƟng and ODS with cross-channel measurements.

• Bump tesƟng.

• Bearing condiƟon monitoring using demodulaƟon and enveloping.

• Blade pass frequencies and blade rub effects.

• FoundaƟonal Looseness.

• Bent ShaŌ Studies

• Sh• ShaŌ Crack Studies

• Effect of Dampening provision in bearing house

• Rubbing Effects

• ReciprocaƟng mechanism studies

• Belt drive faults

• Gear box faults

• InducƟon motor faults



SPECIFICATIONS



MODELS





TMFS Simulator: A Sneak Peek

ROTOR DISC
● Learn the effects of rotor unbalance on vibraƟon spectra.
● Learn staƟc, dynamic, and  overhanging unbalance condiƟons.
● Learn Single and Dual plane balancing.

BEARING ADAPTER
● Learn fault signature from diferent stages of bearing faults.
● Calibrated fault of slight or hair line fault, Medium and Severe ranges 
    of Faults can be studied to find the effects on vibraƟons 
● Learn Signal Processing techniques for Bearing Fault detecƟon like 
    envelope, Cepstrum analysis etc



TMFS Simulator: A Sneak Peek

BEARING LOADER

BENT SHAFT

• To invesƟgate the effects of radial loading.
• Enhance the spectral amplitude of the system
• To simulate a pracƟcal case of a machine with radial loading.

●  Learn the signature vibraƟon from bent shaŌ system.
●  Learn to disƟnguish between bent shaŌ, misalignment and 
    unbalance using spectrum and phase measurements.



TMFS Simulator: A Sneak Peek

COCKED BEARING 
● Learn the importance of proper bearing installaƟon.
● Learn to detect a bearing which has been mounted defecƟvely from  
    vibraƟon spectra and phase measurement.
● To realise the importance of measurement direcƟons in idenƟfying 
   faults.

SLEEVE BEARINGS
●Learn to detect loosenes in sleeve bearings and to perform orbit
   analysis using eddy current probes



TMFS Simulator: A Sneak Peek

FIN/BLADES

RUB ATTACHMENT & FOUNDATION LOOSENESS

● Learn to detect Blade Pass frequency
● Understand the effects of eccentric mass/hole on blades.

● Learn the effects of rubbing and looseness in vibraƟon signature  
    especially the spectra.



TMFS Simulator: A Sneak Peek

PUMP CAVITATION 
●  Learn to detect pump cavitaƟon through vibraƟon AccousƟc signatures

ACCELERATED BEARING WEAR ATTACHMENT
●  To learn the bearing failure signature as a funcƟon of load and 
    rotaƟonal speed.
●  Learn the effect of loading in bearings.



TMFS Simulator: A Sneak Peek

GEAR BOX 

ELECTRICAL FAULTS 

●  Learn to detect broken tooth crack in straight bevel gear or spur gears.
●  Learn signal processing techniques for extracƟng gear fault signatures.

●  Learn to detect electric motor faults such as Phase Voltage  unbalance
     Open Circuit fault and rotor bar defect etc.



Reciprocating Mechanism
● InvesƟgaƟon of the vibraƟons of crank drives
● Crank drive with adjustable stroke
● Interchangeable bearing bushes permit simulaƟon of bearing clearance
● Springs simulate gas forces



Cracked Shaft
● InvesƟgaƟon of the vibraƟon behaviour of a cracked shaŌ
● Crack adapter in flange form
● SimulaƟon of the crack by opening bolt joints

Resonance Kit
● InvesƟgaƟon of flexural vibraƟon of an elasƟc shaŌ
● Stainless steel elasƟc shaŌ
● Bearing blocks and safety bearing with bores for sensor mounƟng



TMFS Simulator: A Sneak Peek



CUSTOMERS

BIRLA INSTITIUTE OF TECHNOLOGY 
RANCHI

NATIONAL INSTITIUTE OF TECHNOLOGY
 SILCHAR
NATIONAL INSTITIUTE OF TECHNOLOGY
 SILCHAR
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