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ViďratioŶ aŶalysis

Laser aligŶŵeŶt ;ĐoupliŶg Ϳ

DyŶaŵiĐ field ďalaŶĐiŶg

ϯ Laser aligŶŵeŶt ;PulleyͿ

ϲ Motor ĐirĐuit aŶalysis

ϱ Therŵography aŶalysis

ϴ Steaŵ trap survey

ϳ UltrasouŶd leak survey

ϭϬ ViďratioŶ aĐĐeptaŶĐe testiŶg

ϵ LuďriĐatioŶ study

ϭϭ ForeŶsiĐ failure aŶalysis 



Main Detectable Defects

• Mass imbalance
• Shaft misalignment
• Bent or warped shaft
• Bearing wear
• Gear wear
• Structural problems
• Poor lubrication
• Electrical problems
• Resonance
• Other mechanical & electrical 

problems

Vi\r[tion @n[lysis

Benefits

• Predictability. Give maintenance staff time to 
schedule required repairs and acquire needed 
parts.

• Safety. Take faulty equipment offline before a 
hazardous condition occurs.

• Revenue. Incur fewer unexpected and serious 
failures, helping to prevent production stoppages 
that cut into the bottom line.

• Increased maintenance intervals. Extend life of 
equipment and schedule maintenance by need.

• Reliability. Incur fewer unexpected or 
catastrophic failures because problem areas can 
be anticipated before failure.

• Peace of mind. Build confidence in maintenance 
schedules, budgeting, and productivity estimates.
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Main Detectable issues

• Parallel misalignment
• Angular misalignment
• Soft foot
• Bent shaft
• Mounting problems

L[s_r @lignm_nt
(Coupling)

Benefits
• Reduced downtime
• Increased Cost-Effectiveness
• Increased operating time
• Increased productivity
• Increased production quality
• Reduced energy consumption
• Reduced leaking seals
• Reduced vibration levels
• Less bearing failure
• Avoid shaft breakage
• Reduced coupling wear

Correctly aligned machines have lower rates of 
expensive breakdowns and downtime. 
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Main Detectable issues

• Parallel misalignment
• Angular misalignment
• Belt tension
• Drive belt fitting
• Worn pulleys, sprockets
• Mounting problems

L[s_r @lignm_nt
(Pull_y/Spro]k_t)

Benefits
Accurate pulley and belt alignment can help you: 

• Increase bearing life
• Increase machinery uptime, efficiency and 

productivity
• Reduce wear on pulleys and belts
• Reduce friction and thereby energy 

consumption
• Reduce noise and vibration 
• Reduce costs of replacing components and 

machinery downtime
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Main Detectable issues

• Unbalance weight location
• Rotor sensitivity to unbalance
• Critical speeds & resonance
• Other problems excited by 

unbalance

Dyn[mi] \[l[n]ing
(Imp_ll_r/Rotor)

Iŵpelleƌs to ďe ďalaŶĐed should ďe ĐleaŶ fƌoŵ ĐoŶtaŵiŶaŶts, all paƌts should ďe tight aŶd aligŶŵeŶt 
pƌoďleŵs solǀed pƌioƌ to staƌtiŶg a ďalaŶĐiŶg joď.

Benefits
• Low vibration
• Low noise
• Increased efficiency & uptime
• Increased operator safety
• Increased bearing life
• Reduced structural stress
• Reduced operating cost
• Increased productivity

BalaŶĐe Ƌuality gƌades aƌe Đategoƌies ǁhiĐh ƌotoƌs aƌe Đlassified. The gƌades ďegiŶ at G‐Ϭ.ϰ aŶd 
pƌogƌessiǀely iŶĐƌease at a faĐtoƌ of Ϯ.ϱ. EaĐh iŶĐƌease iŶ Ƌuality gƌade ƌesults iŶ gƌeateƌ ďalaŶĐe 
toleƌaŶĐe. Rotoƌs suĐh as high‐pƌeĐisioŶ gƌiŶdiŶg ŵaĐhiŶe spiŶdles ŵay ďe Đlassified as G‐Ϭ.ϰ, ǁheƌeas, 
geŶeƌal ŵaĐhiŶeƌy ĐoŵpoŶeŶts suĐh as ƌuďďeƌ Đoǀeƌed idleƌ ƌolls ŵay ďe Đlassified as G‐ϲ.ϯ. OŶly the 
loǁest fouƌ Ƌuality gƌades aƌe typiĐally used iŶ ďalaŶĐiŶg. They iŶĐlude G‐Ϭ.ϰ, G‐ϭ.Ϭ, G‐Ϯ.ϱ, aŶd G‐ϲ.ϯ.
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Main Detectable issues

• Mechanical equipment faults
• Overheating bearings
• Lubrication issues
• Process faults
• Damaged refractory lining
• Loose electrical connection
• Over heated cables
• High voltage substation faults
• Blocked pipes
• Steam pipes and traps faults
• Insulation defects

Th_rmogr[phy [n[lysis
(El_]tri][l/m_]h[ni][l/\uil^ing/st_[m)

Benefits
• A non-contact and non-invasive inspection technique, often 

suited as part of a predictive maintenance program.
• An easier, faster and safer method of early fault condition 

detection
• Inspection, over time, of equipment under same running 

conditions, allowing thermal anomalies to be easily detected
• Inspection of running equipment under full load, minimizing 

production interference
• Inspection of difficult to access live electrical equipment
• Reduction of production losses due to unplanned downtime, 

thus increasing productivity and profitability
• Reduction of time necessary for planned shutdown
• Reduction of maintenance and repair costs
• Increased equipment lifetime and mean time between failures 

(MTBF)
• Increased availability and reliability of plant
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Main Detectable issues

• Diagnose problems in induction motors
• Static and/or dynamic air-gap irregularities.
• Broken rotor bar or cracked rotor end-rings.
• Stator faults (opening or shorting of one coil or more of a stator phase 

winding)
• Abnormal connection of the stator windings.
• Bent shaft (akin to dynamic eccentricity) which can result in a rub 

between the rotor and stator, causing serious damage to stator core and 
windings.

• Bearing and gearbox failures
• Loose motor foundation
• Belt defects
• Degradation or breakdown of the circuitry
• Current imbalance and loading problems
• Rotor eccentricity
• Power quality disturbances, such as power factor anomalies, voltage 

imbalance, and harmonics concerns

Motor ]ir]uit [n[lysis & 

pow_r [n[lysis
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Ultr[soun^ l_[k surv_y

ϳ

WHY USE ULTRASOUND FOR LEAK DETECTION

Compressed Air Costs Money!
Industry average 31% of energy use can be avoided by just fixing leaks
Reduce running hours / wear and tear on existing equipment

Specialty Gasses
Cost avoidance, expensive to buy or produce Environmental impact of certain 
gasses

Production Efficiency
Achieve better efficiency of the process
Run pressures or vacuum pressures at desired levels

Inspection Efficiency & Inspector Safety
Flammable gasses = safety concerns
Refrigeration systems: Use Ultrasound for “bigger leaks” in combination with gas 
detectors for small leak levels, making your inspection time efficient.



St_[m tr[p surv_y

ϴ

When steam traps leak or fail, it can be extremely costly in 
terms of product quality, safety and energy loss.

Safety: Water hammer can cause serious damage to your equipment & 
people!

Manufacturing Process efficiency: Maintaining correct temperatures 
in your process

Preservation of condensate return lines: Water in pipes will cause 
rusting

Cost reduction: It is not uncommon to have partial leaking traps costing 
you in excess of $10,000/year on just wasting energy consumption



Lu\ri][tion stu^y

ϵ

Poor lubrication accounts for over 
36% of premature bearing failures.

Our experience with bearings, 
lubricants and applications helps us 
to offer the right lubricants for your 
applications and improve your 
overall lubrication scheme.



Vi\r[tion []]_pt[n]_ t_sting

ϭϬ

- Identifying equipment information and operating condition details
- Bearing temperatures
- Elevated resonant frequency responses at various operating conditions
- Vibration amplitudes results by data point and compared to required limits

Vibration Acceptance Testing

Acceptance testing is a powerful tool to ensure new or rebuilt critical 
equipment meets customer’s and ISO, ASNT, BINDT standards. Too 
many times, newly commissioned equipment performs poorly and the 
customer finds themselves between various vendors all pointing the 
finger in the other direction.



FORENSIC F@ILURE @N@LYSIS

ϭϭ

AĐĐideŶts happeŶ all the tiŵe — eƋuipŵeŶt fails aŶd people get 
huƌt eǀeƌy day. We peƌfoƌŵ failuƌe aŶalysis testiŶg foƌ foƌeŶsiĐ 
iŶǀestigatioŶs. 
By applyiŶg ouƌ uŶdeƌstaŶdiŶg of eŶgiŶeeƌiŶg pƌiŶĐiples aŶd safe 
desigŶ ĐoŶĐepts to foƌeŶsiĐ iŶǀestigatioŶs, ouƌ peƌsoŶŶel ĐaŶ 
deliǀeƌ souŶd sĐieŶtifiĐ ĐoŶĐlusioŶs to suppoƌt the ĐlieŶt’s 
litigatioŶ pƌoĐess. 


