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Fig. 1  Misalignment model
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Fig.2 The schematic diagram of parallel misalignment torque Fig.4  The schematic diagram of angular misalignment torque
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Fig.5 The schematic diagram of angular misalignment force
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coupling misalignment varying with 2% bearing elevation

Table 1

The left node of coupling The right node of coupling Misalignment

2% beari
Number elevatio?lar(lrrlfm) Displacement Angle Al Displacement Angle A2 Displacement difference Angle difference
SI (m) (rad) S2 (m) (rad) S2 —S1 (m) A2 - Al (rad)
1 -1 -2.00E-03 -2.12E-03 -1.26E-04 5.18E-04 1.88E -03 2.64E -03
2 -0.9 -1.86E-03 -2.05E-03 -1.26E-04 5.18E-04 1.74E -03 2.57E -03
3 -0.8 -1.72E-03 -1.98E-03 -1.26E-04 5.18E-04 1.60E -03 2.50E -03
4 -0.7 -1.59E-03 -1.91E-03 -1.26E-04 5.18E-04 1.46E -03 2.42E -03
5 -0.6 -1.45E-03 -1.83E-03 -1.26E-04 5.18E-04 1.32E -03 2.35E-03
6 -0.5 -1.31E-03 -1.76E-03 -1.26E-04 5.18E-04 1. 18E -03 2.28E -03
7 -0.4 -1.17E-03 -1.69E-03 -1.26E-04 5.18E-04 1.04E -03 2.21E-03
8 -0.3 -1.03E-03 -1.62E-03 -1.26E-04 5.18E-04 9.01E -04 2.14E -03
9 -0.2 -8.87E-04 -1.55E-03 -1.26E-04 5.18E-04 7.61E -04 2.06E -03
10 -0.1 -7.48E-04 -1.47E-03 -1.26E-04 5.18E-04 6.22E -04 1.99E -03
11 0 -6.08E-04 -1.40E-03 -1.26E-04 5.18E-04 4.82E -04 1.92E -03
12 0.1 -4.69E-04 -1.33E-03 -1.26E-04 5.18E-04 3.42E -04 1.85E -03
13 0.2 -3.29E-04 -1.26E-03 -1.26E-04 5.18E-04 2.03E -04 1.78E -03
14 0.3 -1.90E-04 -1.19E-03 -1.26E-04 5.18E-04 6.34E -05 1.70E - 03
15 0.4 -5.03E-05 -1.12E-03 -1.26E-04 5.18E-04 -7.60E -05 1.63E -03
16 0.5 -7.80E-05 -1.13E-03 -1.26E-04 5.18E-04 -4.83E -05 1.65E -03
17 0.6 6. 14E - 05 -1.06E-03 -1.26E-04 5.18E-04 -1.88E -04 1.58E -03
18 0.7 2.0lE-04 -9.85E-04 -1.26E-04 5.18E-04 -3.27E -04 1.50E - 03
19 0.8 3.41E-04 -9.14E-04 -1.26E-04 5.18E-04 -4.67E -04 1.43E -03
20 0.9 4.80E-04 -8.42E-04 -1.26E-04 5.18E-04 -6.06E - 04 1.36E -03
21 1 7.87TE-04 -6.84E-04 -1.26E-04 5.18E-04 -9.13E -04 1.20E -03
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Table 2 The comparison of experimental and theoretical results
Experimental results Theoretical results Error
Fundamental Frequency- Pass  Fundamental Frequency- Pass  Fundamental Frequency- Pass
frequency doubled  frequency  frequency doubled  frequency  frequency doubled  frequency
(um) (um) (um) (um) (um) (um) (um) (um) (um)
N 3% bearing 21.2 20 45.3 %§87 19.5 38.2 -11.79% -2.50% -15.67%
T ? 2# bearing 174.5 77.9 235.8 ’ 75.95 264.2 7.88% -2.50% 12.04%
misalignment 25
1* bearing 193.9 228.8 438.9 210 258 467 8.30% 12.76% 6.40%
2* beari 3# bearing 15.4 3.6 17.4 13.4 3.03 16.4 -12.99% -15.83% -5.75%
O"E;““g 2* bearing 75 14.5 91.3 68.9 11.61 80.1 -8.13% -19.93% -12.27%
u . omm
P 1* bearing 74.8 46.9 130.4 68.8 40.2 109 -8.02% -14.29% -16.41%
B ) 3* bearing 17.1 13.3 30.8 339 11.8 %g57 -7.02% -11.28% -10.06%
2bearing ) ing 135.4 51.9 196.2 : 42.02 : -8.65% -19.04% -15.88%
down 0. 5mm 69 04
1* bearing 135.5 147.4 315.5 139 156 295 2.58% 5.83% -6.50%
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ANALYSISON THE EFFECT OF MARINE PROPULSION SHAFTING
ALIGNMENT ON ITSVIBRATION

Yang Jun" Wang Jun Wang Gangwei
( Wuhan Second Ship Design and Research Institute, Wuhan 430064, China)

Abstract With the improvement of marine vibration index, the current static shafting alignment method is not
yet suitable. The effect of shafting misalignment on rotating system vibration is not clear. Based on the mechanics
analysis on elastic coupling of three different types of misalignment, the dynamic models of misalignment excita-
tion are first established, and this dynamic model is also verified by bench test. The results show that under the
excitation of shaft misalignment, the relative errors between the simulation results for the situations of synchronous
harmonic, second harmonic and peak-peak vibration and the bench test data are less than 20% . Moreover, it is
found that the increasing misalignment of elastic coupling results in strong vibration, accompanying with increas-

ing excitation amplitude.

Key words shaft alignment, shaft vibration, misalignment excitation, elastic coupling
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