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Vibrator  motors  are the heart  of  every vibrating screen,  generating the force that

separates  materials  into  specified  size  fractions.  These  motors  operate  under

demanding  conditions—high  vibration,  dust  exposure,  temperature  extremes,  and

continuous  cycling  loads.  Despite  their  critical  role,  vibrator  motor  maintenance is

often overlooked until failure occurs, resulting in unplanned downtime that can cost

₹50,000-200,000 per hour in lost production. Understanding vibrator motor operation

and implementing proactive maintenance practices can extend motor life from the

typical 8,000-12,000 hours to 20,000+ hours while preventing unexpected failures.
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Understanding Vibrator Motor Operation

Vibration Generation Mechanism

Vibrator  motors  generate  screen  motion  through  rotating  unbalanced  masses

(eccentric weights) attached to the motor shaft. As the motor rotates, the unbalanced

mass creates centrifugal force that drives screen vibration:

Centrifugal Force = m × ω² × r

Where:

m = eccentric mass (kg)

ω = angular velocity (rad/s)

r = eccentric radius (m)

The  generated  force  amplitude  depends  on  both  motor  speed  (typically  750-1500

RPM) and eccentric moment (the product of mass and radius). Adjustable motors allow

eccentric moment modification to tune screen amplitude.

Motor Types and Configurations

MOTOR TYPE TYPICAL APPLICATION
FORCE

RANGE
SPEED RANGE

Single shaft Linear screens, feeders 5-100 kN 750-1500 RPM

Dual shaft (counter-
rotating)

Circular motion screens 10-200 kN 750-1000 RPM

Unbalanced motor Compact applications 2-50 kN 1500-3000 RPM

Electromagnetic High-frequency fine
screening

1-20 kN 3000-6000 RPM
equivalent

• 

• 

• 
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Bearing Systems in Vibrator Motors

Vibrator motor bearings experience loading fundamentally different from conventional

motor  bearings.  Instead  of  carrying  radial  loads  from  shaft  misalignment  or  belt

tension,  vibrator  bearings  must  withstand  continuous  alternating  loads  from  the

eccentric mass rotation:

Load reversal: Bearing loads reverse direction with each shaft rotation

High acceleration: Centrifugal forces create loads many times motor weight

Vibration transmission: Bearings transmit all screen motion to motor body

These demands require heavy-duty bearings with enhanced cages, high-load-capacity

rolling  elements,  and  specialized  grease.  Standard  motor  bearings  fail  rapidly  in

vibrator applications.

Common Failure Modes

Bearing Failure Analysis

Bearing failure accounts for 60-70% of vibrator motor failures. Understanding failure

progression enables early intervention:

Stage 1 - Subsurface fatigue (detectable with monitoring):

Increased bearing temperature (5-10°C above baseline)

High-frequency vibration increase

Slight increase in motor current draw

Remaining useful life: 500-1,000 operating hours

Stage 2 - Surface damage (audible):

Rumbling or grinding sounds

Temperature rise exceeding 20°C above baseline

Visible vibration changes in screen motion

Remaining useful life: 100-300 operating hours

Stage 3 - Advanced damage (imminent failure):

Metallic scraping sounds

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Smoke or burning smell

Erratic motor operation

Remaining useful life: Hours to days

Root Causes of Bearing Failure

CAUSE CONTRIBUTION PREVENTION STRATEGY

Improper lubrication 40% Correct grease type, proper intervals, correct quantity

Contamination 25% Effective sealing, clean environment, proper storage

Overloading 15% Proper eccentric setting, speed control, avoid overfeeding

Misalignment 10% Precision mounting, base condition monitoring

Electrical damage 5% Proper grounding, VFD parameter optimization

Fatigue (normal wear) 5% Scheduled replacement based on operating hours

Winding Failure Mechanisms

Motor winding failures typically result from:

Thermal  degradation: Insulation  breakdown from overheating.  Each  10°C  above

rated temperature  halves  insulation  life.  Continuous  operation  at  10°C over  rating

reduces winding life from 20,000 hours to 10,000 hours.

Mechanical damage: Vibration loosens winding support, allowing coil movement and

conductor fatigue. This is more common in vibrator motors than conventional motors

due to continuous high-amplitude vibration.

Contamination: Dust  ingress  combined  with  moisture  creates  conductive  paths,

causing inter-turn shorts. Crushing plant environments are particularly harsh.

Voltage stress: VFD-induced voltage spikes damage insulation, particularly at motor

terminals. Use VFD-rated motors or output filters for long cable runs.

• 

• 

• 
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Lubrication Best Practices

Grease Selection Criteria

Vibrator motors require specialized grease formulations. Standard bearing grease fails

rapidly due to:

Mechanical shearing from constant vibration

Separation of oil from thickener (bleeding)

Inadequate extreme pressure properties for alternating loads

Required grease properties for vibrator motors:

PROPERTY REQUIREMENT REASON

NLGI grade 2 or 3 Stays in bearing under vibration

Thickener type Polyurea or lithium
complex

Vibration resistance, high temperature
stability

Base oil viscosity ISO VG 100-220 Adequate film thickness under load

Operating temperature
range

-20°C to +150°C Handles ambient and operating extremes

EP additives Required Protection under shock and alternating
loads

Water resistance Good to excellent Wash water exposure in wet screening

Regreasing Interval Guidelines

Vibrator motor bearings require more frequent lubrication than conventional motors

due to grease degradation from vibration:

OPERATING CONDITION REGREASING INTERVAL GREASE QUANTITY PER POINT

Normal (8 hours/day, clean environment) 500 hours or monthly Per manufacturer specification

Heavy duty (16 hours/day) 250 hours or bi-weekly Per manufacturer specification

Severe (continuous, dusty environment) 125 hours or weekly Per manufacturer specification

• 

• 

• 
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OPERATING CONDITION REGREASING INTERVAL GREASE QUANTITY PER POINT

Wet screening applications 125 hours or weekly Increase quantity 25%

High temperature (>40°C ambient) 125 hours or weekly Per manufacturer specification

Proper Regreasing Procedure

Improper regreasing damages more bearings than it protects. Follow this procedure:

Run motor for 10 minutes: Warm grease for proper distribution

Stop motor: Never grease while running (safety hazard, uneven distribution)

Clean grease fitting: Wipe to prevent contamination injection

Add correct quantity: Typically 20-50g per bearing, refer to motor manual

Run motor for 10 minutes: Distribute grease, purge excess through relief port

Check temperature: Should stabilize within 30 minutes; initial rise is normal

Record: Log date, quantity, grease type in maintenance records

Critical mistakes to avoid:

Over-greasing: Excess grease increases temperature, churns and degrades

rapidly, can blow seals

Under-greasing: Insufficient lubrication causes metal-to-metal contact and rapid

wear

Mixed greases: Incompatible greases separate or harden, losing lubricating

properties

Contaminated grease: Dirt particles act as abrasive, destroying bearing surfaces

Preventive Maintenance Schedule

Daily Inspection (5 minutes per motor)

Visual inspection for loose bolts, physical damage, leaking grease

Listen for unusual sounds (compare to established baseline)

Check for excessive vibration or erratic motion

Verify cooling air flow not obstructed by dust accumulation

1. 

2. 

3. 

4. 

5. 

6. 

7. 

• 
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• 

• 

• 
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Touch test motor body temperature (gloved hand)

Weekly Inspection (30 minutes per motor)

Measure bearing housing temperature with IR thermometer, record trend

Record motor current draw, compare to baseline

Check eccentric weight bolt torque (visual/tap test)

Inspect power cable connections and glands for damage

Clean external surfaces of accumulated dust

Verify screen amplitude remains consistent (with amplitude meter if available)

Monthly Inspection (2 hours per motor)

Measure vibration levels at bearing housings with portable analyzer

Perform insulation resistance test (megger test)

Check motor mounting bolt torque with calibrated wrench

Inspect motor leads for chafing, damage, or deterioration

Verify eccentric weight condition and setting

Regrease bearings per schedule (if monthly interval)

Clean or replace motor air filters if equipped

Quarterly Inspection (4 hours per motor)

Detailed vibration analysis with trending, frequency analysis

Motor current signature analysis for electrical condition

Infrared thermal imaging to detect hot spots

Eccentric weight wear measurement

Electrical connection resistance check (milliohm test)

Complete motor external cleaning

Review and analyze maintenance records, plan interventions

• 

• 

• 

• 

• 

• 

• 

• 
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• 
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Annual Overhaul Procedure

Annual overhaul should include:

Complete disassembly and component inspection

Bearing replacement (regardless of apparent condition for critical applications)

Winding inspection with surge comparison testing

Shaft runout and bearing housing inspection

All seal replacement

Eccentric weight inspection and wear measurement

Full electrical testing (insulation, winding resistance, inductance balance)

Reassembly with new fasteners and correct torque values

Run-in testing and documentation before return to service

Condition Monitoring Implementation

Vibration Monitoring Parameters

Vibration  monitoring  provides  early  warning  of  bearing  deterioration.  Key

measurements and limits:

PARAMETER WHAT IT INDICATES ALERT LEVEL ALARM LEVEL

Overall velocity (mm/s RMS) General mechanical condition 4.5 7.1

Bearing defect frequencies Specific bearing damage location 2× baseline 4× baseline

Envelope acceleration (gE) Early stage bearing defects 1.5× baseline 3× baseline

High frequency energy Lubrication condition 2× baseline 4× baseline

Temperature Monitoring Guidelines

Bearing temperature provides simple, effective condition indication:

Baseline  establishment: Measure  bearing  temperature  under  stable  operating

conditions  after  2  hours  of  continuous  operation.  Record  ambient  temperature

simultaneously. Calculate delta-T (bearing minus ambient) as the baseline.

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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Trend  monitoring: Track  delta-T  changes  from  baseline.  Rising  trend  indicates

developing lubrication or bearing problem regardless of absolute temperature.

Absolute limits: Bearing temperature should not exceed grease rating minus 20°C

safety  margin.  For  typical  150°C  rated  grease,  maximum  bearing  temperature  is

130°C. Winding temperature limits are typically 155°C (Class F) or 180°C (Class H).

Current Monitoring Interpretation

Motor current draw correlates with mechanical condition:

Gradually increasing current: May indicate bearing degradation (increased

friction) or eccentric weight imbalance

Fluctuating current: Suggests eccentric weight looseness or electrical supply

problems

Phase imbalance >5%: Indicates winding problems or supply voltage issues

High starting current: Normal for vibrator motors (6-8× running current typical)

Troubleshooting Guide

Problem: Motor Running Hot

POSSIBLE CAUSE DIAGNOSTIC CHECK SOLUTION

Inadequate lubrication Time since last regreasing Regrease per schedule

Over-lubrication Recent excessive greasing Run to purge excess, correct quantity
going forward

Bearing damage Vibration analysis, noise
assessment

Plan bearing replacement

Motor overloaded Current measurement vs
nameplate

Reduce eccentric setting or screen load

Blocked cooling Inspect air pathways Clean motor, ensure adequate
ventilation

Ambient temperature too
high

Measure ambient temperature Improve plant ventilation, shade motor

• 

• 

• 

• 
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Problem: Unusual Noise

NOISE

CHARACTERISTIC
LIKELY CAUSE ACTION REQUIRED

High-pitched whine Bearing preload, insufficient
lubrication

Check bearing condition, regrease

Rumbling Bearing raceway surface damage Plan bearing replacement

Metallic rattle Loose eccentric weights Check and torque weight bolts
immediately

Periodic clicking Bearing cage damage Replace bearings at next opportunity

Grinding Severe bearing damage Stop motor immediately, replace
bearings

Problem: Insufficient Screen Amplitude

POSSIBLE CAUSE DIAGNOSTIC CHECK SOLUTION

Low eccentric setting Check weight position marking Increase eccentric moment setting

Low motor speed Measure RPM with tachometer Check supply frequency, VFD
settings

Eccentric weight
wear

Measure and compare to specification Replace worn weights

Overloaded screen Check feed rate vs design Reduce feed to rated capacity

Mechanical binding Check springs, bearings, rubber
mounts

Repair or replace binding
components

Economic Impact Analysis

Quantifying maintenance impact demonstrates program value:

MAINTENANCE

APPROACH

TYPICAL MOTOR

LIFE

ANNUAL MOTOR

COST

DOWNTIME

COST

TOTAL ANNUAL

COST

Reactive (run to
failure)

8,000 hours ₹3,75,000 ₹12,00,000 ₹15,75,000
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MAINTENANCE

APPROACH

TYPICAL MOTOR

LIFE

ANNUAL MOTOR

COST

DOWNTIME

COST

TOTAL ANNUAL

COST

Basic preventive 15,000 hours ₹2,00,000 ₹4,00,000 ₹6,00,000

Predictive program 20,000+ hours ₹1,50,000 ₹1,00,000 ₹2,50,000

Assumptions: ₹3 lakh motor replacement cost, 15,000 annual operating hours, ₹1 lakh

average downtime cost per failure event, 8 failures per year (reactive approach) vs 2

per year (basic preventive) vs 0.5 per year (predictive).

The  predictive  approach  saves  ₹13.25  lakh  annually  compared  to  reactive

maintenance—often exceeding the cost of the motors themselves.

Conclusion

Vibrator motor maintenance directly impacts screen availability and operating costs.

The  difference  between  reactive  and  predictive  maintenance  approaches  can

represent savings exceeding ₹13 lakh annually per screen. Focus on proper lubrication

with  correct  grease  type  and  intervals,  implement  condition  monitoring  to  detect

problems early, and follow systematic inspection procedures. These practices extend

motor life from 8,000 hours to 20,000+ hours while virtually eliminating unexpected

failures. The investment in maintenance time and basic monitoring equipment pays

returns of 5:1 or better through extended equipment life and prevented production

losses.

Topics: #Maintenance #Vibrating Screens #Vibrator Motor
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