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Introduction 

The purpose of this alignment practice guideline is to provide information and guidelines 
about the correct measurement, recording, judgement and evaluation of crankweb 
deflections and bearing loads. It is based on practical experience and aims to support 
the end user in achieving evaluable results. 

Abbreviations 

The following abbreviations are used in this document: 
ALC alignment layout calculation 
BDC Bottom dead centre 
CA crank angle 
DG design group (Wärtsilä drawing set structure) 
EXH Exhaust side 
FPS Fuel pump side 
mb engine main bearing 
TDC Top dead centre 
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Figure 18: example of RT-flex58T-D main bearing #1 to #3 loads as plotted by the EnDyn 
alignment calculation program. 

The static load variation within one complete turn of main bearing #2 is shown in 
figure 19 ; that of main bearing #3 is shown in figure 20. 
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Figure 19: Main bearing #2 load and the corresponding bearing loads within one 360° 
rotation. 
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Figure 20: Main bearing #3 load and the corresponding bearing loads within one 360° 
rotation. 

The loads calculated by applying the two-dimensional crankshaft model refer to 
the reference condition, while the measured bearing loads refer to the crank angle 
which is adjusted for carrying out the load measurements. Applying the EnDyn 
calculation program makes information about the bearing loads at measurement 
condition and any other crank angle condition available. 
Main bearing #1 load is measured at zero crank angle (0° CA, reference condition) 
position and therefore the measured load refers directly to the calculated load. 
However, the jack-up tests for main bearings #2 and #3 are usually carried out with 
the aftmost crankpin on exhaust side, as indicated in the bearing load graphics. For 
these jack-up test conditions the bearing loads generally deviate compared to zero 
crank angle (0°CA) as follows: 
Mb #2: lower6 static bearing load7, close to the minimum of the one-revolution load 
range. 
Mb #3: higher8 static bearing load7, close to the maximum of the one-revolution load 
range. 
The extent of the bearing load change depends on the engine type as well as the 
current situation (bending moments in the crankshaft). In general the range of 
expected load change within one 360° rotation is less for main bearing #2 than for 
main bearing #3. 

                                                 
6 In most cases between 80% and 90% of reference load for high-loaded bearing #2 as requested for 

the layout condition. In case of low-loaded main bearing #2, the load might be reduced to 0%, i.e. 
unloaded. 

7 Static bearing load = jack load multiplied by the jack correction factor. 
8 Depending on engine type and current situation (bending moments in the crankshaft), usually a 

variation within the range of 15% to 70% can be expected, as long as main bearing #3 is loaded as 
recommended. EnDyn alignment layout calculation helps at least to know the influence of the engine 
type. Advanced analyses support is provided on request by Wärtsilä. 
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3.4.2 Graphical analysis of static bearing loads - basics 

This chapter provides the description how to judge and evaluate static bearing load 
measurement results by means of graphical analysis. 
The following graph (figure 21) shows a typical jack up test result plotting the lifting 
height in correlation to the corresponding jack load. 

 
Figure 21: Plotted jack-up test results (solid line) with analyses lines (dashed line) 

Explanation of the graph in figure 21: 
The following description refers to the jack-up tests results which are measured during 
lifting of the shaft, shown in figure 21 in red colour. The jack load mentioned in this 
description can also be understood as jack pressure. 
Slope 1: 
Initially all static load is in the bearing and no load is in the jack. By progressive increase 
of jack load, the static load of the bearing is progressively transferred to the jack. The 
slope 1 is rising moderately (low gradient). The bearing follows the lift of the shaft, i.e. 
there is no bottom clearance and thus no reduction of top clearance. 
1st break point: 
The transfer of static load from bearing to jack is completed.  
The measured lift of shaft is related to bearing support stiffness and bearing load. 
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Figure 23: Jack up curve of a shaft line bearing 
Judgement: measurement quality is good, but the shaft was lifted up too much. 

 

Figure 24: Jack up curve of a shaft line bearing 
Judgement: measurement quality is bad due to huge hysteresis 
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Figure 25: Jack up curve of a shaft line bearing 
Judgement: measurement quality is bad due to a too small lifting height 

 

Figure 26: Jack up curve of a main bearing #1, low loaded 
Judgement: measurement quality is good 
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Figure 27: Jack up curve of a main bearing #1, high loaded 
Judgement: measurement quality is good 

 

Figure 28: Jack up curve of a main bearing #1, low loaded 
Judgement: measurement quality is not perfect but still acceptable 
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Figure 29: Jack up curve of a main bearing #1 
Judgement: measurement quality is bad due to huge hysteresis, jack up/down 
  with un-even speed or leakage of hydraulic oil could be a reason 

 

Figure 30: Jack up curve of another main bearing, high loaded 
Judgement: measurement quality is good 
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Figure 31: Jack up curve of another main bearing, low loaded 
Judgement: measurement quality is good 

 

 

Figure 32: Jack up curve of a foremost main bearing with heavy mass installation at crank 
shaft free end 
Judgement: the measurement quality is good 
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Figure 33: Jack up curve of another main bearing,  
Judgement: measurement quality is bad due to high hysteresis and a too 
small lifting height 
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