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In order to accurately set up and use the ExpertALERT it is important to understand what forces are present and 

how those forces are transmitted from the point of origin.  The Expert System depends on vibration data collected 

under identical test conditions (load, speed, flow rate, etc.)  A detailed knowledge of machine operation and 

process dynamics is required to define standard test conditions.  This knowledge is also required to make an 

intelligent decision whether it is of benefit to include the machine in your vibration analysis program.  Keep in 

mind the following ideas when defining standard test operating conditions. 

 

 Machine must be in steady state (load and speed) 
 Load should be as close to rated load as possible 
 Test conditions must be easily repeatable 

A few to consider when trying to gain an understanding of the machine.  
  

1. What is driving the machine train? 

 Electric motor  (AC power, DC power) 
 Turbine   (steam, gas) 
 Fluid motor  (pneumatic, hydraulic) 

 

2. How is the driven component connected to the driver?  

 Speed changer  (belts, chains, gears) 
 Transmit torque  (couplings, clutches)                                                                                                                                                              

 

3. What is the driven component in the machine train? 

 Pump, compressor, or fan (change fluid pressure) 
 Electric generator   (AC power, DC power) 
 Machine tool   (lathe, mills, grinders) 

 

4. How is the driver component controlled? 

 Governor  (load limiting, speed limiting) 
 Motor controller  (on/off, variable frequency) 
 Limit switches  (pressure, level, temperature) 

 

5. How is the driven component controlled? 

 Valve lineup  
 Controllable pitch blades 
 Variable displacement reciprocating 
 Numerical Control 

 

6. When standing at the machine or in a control room, what process parameters are available to define 

the operating condition of the machine?  What are the rated, normal and alarm values for these? 

 

Speed  Voltage 

Pressure Amperage 

Pressure differential Frequency 

Temperature Power output 

Temperature differential Valve position 

Flow rate Hour meter log 
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Here are some guidelines  for preparing a machine.  
  

1. Survey the machine 

 

 Locate all bearings.  Determine whether they are rolling contact or journal bearings. 
 Locate all couplings.  Determine whether they are flexible or rigid couplings. 
 [ƻŎŀǘŜ ǊƻǘŀǘƛƴƎ ŎƻƳǇƻƴŜƴǘǎΦ όǊƻǘƻǊǎΣ ƎŜŀǊǎΣ ƛƳǇŜƭƭŜǊǎΣΧύ 
 Determine whether rotating components are simply supported or overhung. 
 Determine component codes to be used by Expert System. 
 Determine measurement locations required by Expert System. 
 Determine best location to adhere sensor mounting pads.  Motor fan  housings, 

motor cooling fins, pump volutes, sheet metal cowlings, hollow (resonant) areas and 
the like are not acceptable locations. 

 

2. Install accelerometer mounting pads and barcodes (optional) on the machine. 

 

 Prepare the surface with a file.  A surface free from paint, rust, and oil is required. 
 Adhere pads on machine.  Must have metal to metal contact with the notch 

properly aligned. 
 Attach pads in the exact same place on similar machine types (MIDs) 
 Determine the orientation. (RAT, ART, ...), See Section on Blocking 
 Determine the bearing number. (1, 2, 3, ...), See Section on Blocking 
 Adhere a machine id label at a convenient place near each pad. 
 Use strobe-tach or hand held tachometer to record shaft speeds if unknown. 
 If belt driven, measure pulley diameters and centerline distance between shafts. 

 

3. Record machine information in the Vibration Test Analysis Guide (VTAG). 

 

 Name of machine including unit number. 
 Nameplate data on all components.  Don't be afraid to sand paint off label plates. 
 Location, orientation, and barcode # for each sensor mounting pad. 
 Sketch of machine in silhouette form showing test locations. 
 Schematic sketch of machine showing only rotating components.   
 Photograph machine showing whole or significant parts of the machine and pad 

orientation / location. 
 Count the number of visually exposed rotating elements. (blades, teeth, vanes,...) 

 

4. Collect the following from the literature.  (Keep this info in a folder for each MID) 

 

 Gear ratio and teeth count for all gearboxes (if available) 
 Equipment specification sheet from front of tech manual. 
 Outline (installation) drawing of the unit. 
 Section or assembly drawings that show internal configuration 
 Technical manual cover and/or get manual # and title. 
 General description paragraphs explaining principles of operation. 
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Following are some questions you may consider when defining standard test 

operating conditions for a machine:  

 

 

o What is the purpose of the machine? 

o How is the driver controlled? 

o How is the driven component controlled? 

o What is the rated load for the machine? 

o What % of the rated load is the machine normally operated? 

o For turbines, at what speed is the governor set? 

o What is the repair history for the machine? 

o What are the consequences/costs if the machine were to fail? 

o Are there any special conditions that must be met before the machine can be run long enough for a 

vibration test?  For example, bleeding down an accumulator, over-riding a limit switch, bypassing 

the governor to increase speed, head tank feed and bleed, ... 

o Are there any known resonant frequencies (criticals) associated with the machine. 

o What process parameters are available and what are the limits?  You may want to record some of 

these parameters as process points for trending purposes. 

 Speed  Pressure 

 Pressure differential  Temperature 

 Temperature differential  Flow rate 

 Valve position  Voltage 

 Amperage  Frequency 

 Power output  Shaft position indicator 

 Hour meter log 
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 MACHINE  PLANT  AREA  

   

UNIT #  MID  DATABASE  

  

Prepared By  DATE  

         

TEST RPM's and OPERATING CONDITIONS Variable Speed? YES NO 

 VERTICAL HORIZONTAL 

Driver   Intermediate Shaft Driven   

Reference RPM   SPEED RATIO:   Overhung? Yes No 

Ornt: (__)   (__)   Ornt: (__)   (__)   Ornt: (__)   (__)   

Ranges: Low ______ X High ______ X Coupling Type:    

Mfr:    Mfr:    Mfr:    

Horsepower:   Serial #:   Serial #:   

Model/Serial:   Type:   Model:   

Type:   RPM:   Type:   

RPM:   Gear Mesh 1: Driver   ____________  RPM:   

Passing Elements  Driven   ____________  Passing Elements 

Bars:   Gear Mesh 2: Driver   ____________    

Slots:    Driven   ____________    

Poles:   #Belts     

Other:   #Coupling Elements     

Other:   Other:   Other:   

Brg (name/type):  Brg (name/type):  Brg (name/type):  

Brg (name/type):  Brg (name/type):  Brg (name/type):   

COMMENTS  

Sketch (include mounting block locations, direction of notch, orientations and bearings ) 
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Quick Guide to Completing the VTAG  

 

 MACHINE:  Machine Name 

 PLANT:  Plant Name 

 AREA:  Area Name 

 UNIT #:  Which of the identical units is this? 

 MID:  MID group to which this machine belongs. 

 DATABASE: In which database is this MID stored? 

NOTE: May be worthwhile to note if replicating this machine. 

 Prepared By: Your Name 

 DATE:  Today's Date 

 

TEST RPM's and OPERATING CONDITIONS:  

  At what speed is this machine running when measurements are to be collected, and are there 

any other conditions to check (for example load)? 

 Variable Speed: Is this a variable speed or DC motor? 

 VERTICAL/  Is this machine mounted vertically or horizontally? 

 HORIZONTAL  

 

 Driver:  Name the driver component (electric motor, turbine, fluid motor, etc.) 

 Driven:  Name the driven component (pump, compressor, fan, generator, etc.) 

 Reference RPM: Rotational rate of the reference shaft. 

 Speed Ratio: Calculated as Driver : Driven, e.g., Driver : Driven = 1 : 2 = 1800 : 3600 

         Or   Driver : Driven = 2 : 1 = 1800 : 900 

 Overhung: Is the driven component overhung? 

 Ornt:  Transducer Orientation - combinations of RTA or VHA 

  Enter the position number in the brackets. 

 Ranges: How many orders of the reference shaft rate for low and high frequency ranges  - 10X and 100X 

 Coupling Type: Coupling Type - flexible, close coupled, fluid (note vane count)... 

 Mfr:  Component Manufacturer 

 Horsepower: The rated horsepower (or KW) as indicated on the nameplate. 

 Serial #: Component Serial Number/your Part Number/Equipment Number 

 Model: Model of this component 

 Type: Component type 

 RPM: Rotational rate of this component 

 Passing Elements: For example number of Fan Blades, Pump Impellers, Motor Bars, Pistons... 

 Gear Mesh: Number of teeth on the driver element and on the driven element 

 # Belts: Number of belts.  Also record sheave diameters. 

 #Coupling Elements: Number of coupling elements 

 Brg:  The bearing name (not necessary for ExpertALERT) and type - ball bearing, thrust, journal. 

 

 Other:  Enter other rotating component information 

 COMMENTS:  Enter any information not covered by the above fields 

 

 Sketch: Sketch the machine, clearly identifying mounting block locations, transducer orientations, 

bearing positions 
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Vibration Transmission Path 

When the accelerometer is connected to the attachment pad for data collection, you are measuring the vibration 
of the attachment pad as a result of the vibration of the machine. 

When a component in the machine is deteriorating, its vibration will change in response to the wear it is 
undergoing. The rest of the machine also will change its vibration characteristics in response to this component. 
You, in turn, are monitoring the change in vibration of the attachment pad, which is in response to the change in 
vibration of the machine, which is in response to the change in vibration of the problem component. 

It is imperative that this path be as short as possible, so that the changes in the attachment padôs vibration mimic 
as closely as possible the changes in vibration of the component itself. 

Important! Mount the attachment pad as close as possible to the component that it is intended to monitor, and 
make sure that the transmission path is as solid as possible. Do not, for example, mount the attachment pad on a 
coupling or fan guard, or a sheet metal cover. 

Accelerometer Location

Correct

No
No

No
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Blocking Exercise  
 

1.  Which accelerometer channel is in line with the ōƭƻŎƪΩǎ threaded hole and pin?   ___________ 
 

 

2.  Which accelerometer channel measures vibration in the direction of the triaxial clusterΩǎ screw  

 

and ōƭƻŎƪΩǎ threaded hole?    ____________ 
 

 

3.  Label the pickup number and orientation for each of the mounting blocks on the following machines. 

 

 

a. 

 

 

 

____________ 
 

 

 

 

 

____________ 
 

 

 

 

 

 

____________ 
 

 

 

 

 

Continued on next page. 
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b. 

 

 

 

 

 

 

____________ 
 

 

 
c. 

 
 

 

____________ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

____________ 
 

 

  


