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W; (x) = cosh(B;x) — cos(B;x) — o;[sinh(B;x) — sin(B;x)] (Y+)
cosh(B;) + cos(B;)
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U, Magnitude
+1.163e+00
+1.066e+00
+9.68%9e-01
+8.720e-01
+7.751e-01
+6.783e-01
+5.814e-01
+4.845e-01
+3.876e-01
+2.907e-01
+1.938e-01
+89.68%e-02
+0.000e+00

Y
CQDB: anglef.odb  Abaqus/Standard 6.14-2  Tue Jan 05 16:29:46 Iran Standard Time 2016

— Step: Step-2
Mode 1:value = 72380. Freq= 42.818 (cycles/time)
Primary Yar: U, Magnitude
Deformed Yar: U Deformation Scale Factor: +7.608e-02
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U, Magnitude
+1.192e+00
+1.092e+00
+9.930e-01
+8.037e-01
+7.9442-01
+6.951e-01
+E5.058e-01
+4,965e-01
+3.972e-01
+2.979e-01
+1.986e-01
+9.930e-02
+0.000e+00

0ODB: angled.odb  Abagus/Standard 6.14-2  Tue Jan 05 16:29:46 Iran Standard Tirme 2016

— X Step: Step-2
Mode 2:Value = 5.15592E+05 Freq = 114.28 {cycles/time)
Primary Var: U, Magnitude
Deformed Var: U Deformation Scale Factor: +7.608e-02

Ho ayo —A J&JJ

U, Magnitude
+1.13%e+00
+1.0442+00
+9.490e-01
+8.541e-01
+7.5092e-01
+6.643e-01
+5.6942-01
+4.745e-01
+3.796e-01
+2.847e-01
+1.808e-01
+9.490e-02
+0.000e+00

ODB: angleD.odb  Abagus/Standard 6.14-2  Tue Jan 05 16:29:46 Iran Standard Time 2016

Primary Yar: U, Magnitude
Deformed var: U Deformation Scale Factor: +7.608e-02

po 350 = J

> Step: Step-2
I Mode 3: Yalue = 1.46836E+06 Freq = 192.86 (cycles/time)
z

U, Magnitude
078e+00
.884e-01
.985e-01
.087e-01
.188e-01
200e-01
.391e-01
+4.493e-01
.594e-01
\696e-01
. 797e-01
.985e-02
0ooe+00

ODB: anglen.odh  abaqus/Standard 6.14-2  Tue Jan 05 16:29:46 Iran Standard Time 2016

Primary Yar: U, Magnitude
Deformed Yar: U Deformation Scale Factor: +7.608e-02

ez d9e = Ve S

y Step: Step-2 .
l_" Mode 4:Value = 5.18178E+06 Freq = 362.20 (cycles/time)
z
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U, Magnitude
+1.001e+00
+0.177e-01
+8.342e-01
+7.508e-01
+6.674e-01
+5.840e-01
+5.005e-01
+4.171e-01
+3.237e-01
+2.502e-01
+1.668e-01
+8.342e-02
+0.000e+00

ODB: angle0.odb  Abaqus/Standard 6.14-2  Tue Jan 0§ 16:29:46 Iran Standard Time 2016
3 Step: Step-2
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Abstract

In this paper, effect of pitch variation on vibrations of a propeller variable pitch is studied
numerically and experimentally. The free vibrations equations of a propeller blade were
extracted using the Galerkin method. A three-dimensional scanner was utilized to obtain blade
profile and static trust with the aim of determining propeller loading status. To obtain modal
analysis, the simulation analysis was done using Abaqus software in rotating condition, and
results were validated with experimental modal test in static status. Both of experimental and
analytical methods results represent that with increasing pitch, the variations of natural
frequency are reduced and increased at odd and even frequency modes, respectively.
Considering the campbell diagram, no resonance problem was observed in the case of the
propeller blade, at working period.

Keywords: Propeller blade vibrations, Natural frequency, Variable pitch propeller, Galerkin
method, Modal analysis


https://en.ihu.ac.ir/index.jsp?siteid=180&fkeyid=&siteid=180&pageid=10309
mailto:melhami@ihu.ac.ir
https://en.ihu.ac.ir/index.jsp?siteid=180&fkeyid=&siteid=180&pageid=10309
mailto:Drmrnajafi@ihu.ac.ir
https://en.ihu.ac.ir/index.jsp?siteid=180&fkeyid=&siteid=180&pageid=10309
mailto:panahandeh@gmail.com

