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The Study of Structural Stability by Stacking Method of the Axial Blade
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ABSTRACT

This study is to confirm the deformation of blade when the location of stacking is moving. Also, it desire to determine the
most stable location of stacking from the analysis. In the previous study, it is Known that moving the location of stacking is
not influence to the aerodynamic performance. In this study SolidWorks premium 2010 SP4 is used for structure analysis. In
reference blade and other 3 model analysis, the two mesh type is used, one is standard mesh type in SolidWorks, the other
is curvature-based mesh type. The result of curvature-based mesh type is more stable than one of the standard mesh type
regardless of mesh size, the number of mesh. The deformation of blade tip is the smallest, when the location of stacking is
identical to the center of gravity of the blade section profile. So, if possible is design, this study recommends that the location

of stacking is identical to the center of gravity the blade.
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Fig. 1 Reference blade profile and model
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Fig. 2 (a) Reference (b) Leading edge (c) Center of gravity
(d) Blade configuration of trailing edge according
to the stacking method
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Table 1 The mechanical properties of aluminum
ACAC-TB(ASTM B26 356.0-T6)

Property Items Value Unit
Modulus of elasticity 72,400 MPa

Poisson’s ratio 0.330

Shear modulus 27,200 MPa

Mass density 2,680 kg/m’

Tensile stress 228 MPa
Compressive stress 185 MPa
Tensile yield stress 152 MPa

* Reference of SolidWorks material properties
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Fig. 3 Standard mesh applied to geometry

Fig. 4 Curvature-based mesh applied to geometry
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Fig. 5 Boundary conditions and load setting configuration
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Fig. 6 The deformation to mesh size
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Fig. 7 The number of mesh to mesh size
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Fig. 8 The deformation to changes in stacking position
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Fig. 9 The stacking blade deformation of leading edge

Fig. 10 The stacking blade deformation of trailing edge
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Fig. 11 The stacking blade stress distribution of leading edge
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Fig. 12 The stacking blade stress distribution of trailing edge
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Table 2 Comparison of natural frequency according to
changes of stacking position
Item Ref CG LE TE
Ist 37.117 37.8%6 37.201 35.82
2nd 165.39 170.9 166.80 167.33
3rd 212.98 213.18 211.92 20852
4th 335.88 340.45 33351 336.19
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