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Abstract

A new type of replaceable blade and adjustable pitch composite marine propeller was
developed in this paper. Two small out board propeller were considered in the analysis. Works of
development includes design, manufacture, testing, analysis and structural improvement. The
softwares, 1-Deas, ANSYS and PSF2, are used in the CAD, structure and fluid numerical
evaluation. Designed data was transfer to CNC cutting machine to produce three injection molds
for the manufacture of parts of composite propeller. Matrix of Nylon, PPS and glass fiber with 2
mm length were used in the first propeller. The so caled GV-5H material was used in the second
propeller. A simple one-point loading test was applied in the structura testing of composite
propeller blade. It is found that too much deflection occurred in the Nylon propeller and too
brittle in PPS propeller, though all in safety. However, the strength of GV-5H propeller is the best
of these three. Increasing of connecting area of blade and hub and the thickness of blade were

analyzed to improve the strength of composite propellers.
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(D=28.257 cm)

R | PD | zyD |Skew(®)| cD | fIc | uD
0.25 | 1.168 | 0,003 | 2.231 | 0.298 | 0.013 | 0.037
0.35 | 1.168 | -0.000 | -1.959 | 0.321 | 0.015 | 0.032
0.40 | 1.168 | 0,003 | -2.445 | 0.331 | 0.016 | 0.030
050 | 1.168 | 0,015 | -1.123 | 0.347 | 0.017 | 0.025
0.60 | 1.168 | 0.031 | 1.734 | 0.356 | 0.017 | 0.021
070 | 1.168 | 0.047 | 4824 | 0.349 | 0.018 | 0.018
0.80 | 1.168 | 0.063 | 7.803 | 0.319 | 0.018 | 0.014
0.90 | 1.168 | 0.079 | 10.951 | 0.248 | 0.018 | 0.011
0.95 | 1.168 | 0.087 | 12.584 | 0.188 | 0.017 | 0.009
1.00 | 1.168 | 0.094 | 14.040| 0.000 | 0.013 | 0.007

(D=28.257 cm)

MR | PID | ZW/D |skew(®)] C/ID | f/C | tD

0.29 | 1.1508 | 0.0000 | 0.0000 | 0.2736 | 0.0176 | 0.0354
0.35 | 1.1671|0.0149 | 2.1176 | 0.2983 | 0.0189 | 0.0308
040 |1.1734|0.0270 | 3.7966 | 0.3191 | 0.0198 | 0.0274
0.50 | 1.1775 | 0.0496 | 6.6272 | 0.3534 | 0.0211 | 0.0219
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Y oung’s modulus (MPa) 1500 7500 14528
Poisson’sratio 0.3 0.2 0.2
Tensile strength (MPa) 85 74.4 239
Shear strength (MPa) 42 37 119
Ultimate tensile strain (%) 15 2 8
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1 2 18%
Nylon PPS GV-5H 85 744 239 MPa
Nylon PPS
GV-5H
Failure Index z
(MPa) (mm)
1 30.29 0.0522 1.944
2 34.59 0.0575 1.925
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26.57 0.0178 1.624
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