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                          C1
Shaft Alignment

Definition
      “Most shipboard configurations of shafts
       and bearings are likely to be aligned when
       some or all of the centrelines of the bearings
       are offset from the theoretical straight line
       condition, so as to achieve an acceptable
       bearing load distribution and shaft slope.”
Design Process
      “The classic alignment technique would
       involve the calculation of the bearing
       reactions following a quasi-static analysis
       and varying of the bearing offsets until an
       acceptable set of bearing reaction loads and
       shaft slope is achieved.”

                                                        C2
Influence Parameters on Shaft Alignment


 1.   Bearing offsets
 2.   Thermal Effects
 3.   Loads (propeller, gear)
 4.   Crankshaft model
 5.   Hull Flexibility
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Case Studies




               C4
    Design Trends

      1.   Increased engine power and reduced rpm
      2.   Increased propeller weight and efficiency
      3.   Shorter shafts (except container vessels)



   Hence, increased bending moments and stiffness and sensitivity on
                      bearing influence coefficients

     1.    Changes in propeller design
     2.    Changes in hull design
     3.    Increased propeller weights


    Hence, increased propeller loads, which affect shaft slope and hence
                                 slope boring
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Alignment Related Failure Statistics
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Stern Tube Bearing



                             Stern tube
                             bearing
                             damage




White Metal Bearing Damage
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Stern Tube Bearing




 Teflon Bearing Damage


                         C8
Alignment Related Failures
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Shaft Alignment

“The alignment process is critical as it involves high
  risk consequences, which usually immobilise the
  vessel.”


“ABS possesses extensive practical and design
  experience on shaft alignment.”
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Shaft Alignment – Fundamental Principles

   The “simply supported beam”
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Shaft Alignment – Fundamental Principles

   The “simply supported beam”
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Introduction

   Demonstrate AVI
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Dry Dock




 In Service -Waterborne
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Positioning the Bearings to Actual Design Values
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Alignment Procedure

    Optical/Laser/Telescope
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Alignment Procedure
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Critical Areas




                 C18
  Stern Tube Bearing Alignment

Desired: Even load distribution
  throughout the bearing
  length.


                                    Ideal contact
                                    between the
                                    shaft and the
                                    bearing


                                  Edge contact.

                                                    C19
C20
Shaft Alignment Analysis

    Modelling of the bearing
     reaction
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Propeller Loads   Propeller operation in wake

                  field behind the ship




                                                C22
Alignment Acceptance Criteria

 1.   Bearing loads (force, pressure)
      a)   8 bar white metal
      b)   6 bar synthetic material
      c)   5.5 for water lubricated


 2.   Relative shaft slope inside stb bearing:
      a)   <0.3 mrad then slope boring is not required
      b)   >0.3 mrad then slope boring is required


 3.   Engine Flange bending moments in accordance with
      manufacturers’ limits


                                                         C23
Alignment Analysis – ABS Capabilities
              ABS Capabilities               Shipyard Capabilities
             Shaft Alignment Analysis              Shaft Alignment Analysis




         Hull Deflection – Shaft Alignment    Expertise in Installation and Build
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